
DEPARTMENT OF TRANSPORTATION 
F E D B A L  AVIATION A D M I N I S T R A T I O N  

SPECIF ICATION 

CATEGORY 111 INSTRUMENT LANDING S Y S T E M  --- -. 

1 . SCOPE LVD CLASSIFICATION 



. 1 F U  Docv~lents.  - The :'clicp:ii;,; F'&$ s. se:,.l :'i c;, 5- 1:s ? ~'~an&a:-es zl,, ctl.;sy 1- 

I d.'!3li c a ~ i o n s  , in c l u 2 l . n ~  aal aX.endnen t.2 t ~ x ~ e r x ,  =.d t h e  i2sil.e irA af - i ' ;~ - t  v_ . . -_  

on she dat,e o f  contrac-r; award f ' cm a j;-:nr:, 0:' +;?!is ~ p e c i f i c z t i o n  -.lo t he  
exte-lt  s p e c i f i e d  ?::rein. Idhere any dLs::re:>a~r:ies e x i s t  betib;ee~ t i l i s  s p 7 1 -  
f i c a t i o n  axa the  re ference  cio~:umen';s, ;his  :;;,e:.l i'i -a+ .. L,--8r, -' shall goverr:. 
PShni-e x y  discrepancies  e x i s t  betweer, b'1i.L docwr,enJis acd o t k e r  r e f e ~ e n c e  
cocur-ents, t h e  FAA docmen t s  s h a l l  govern, uriless otr!emh~ise s s e c i f i e c .  

2 . 1  . 1  FAA s p e c i f i c a t i o n s  .- 
FAA-9 I 0 S t r d ~ t u r a l  SLeel 

FAA-G-1210 Provis ioning  Tetrmii.al Docu~~en ta t ion  

FAA-C-1217 E l e c t r i c a l  W o ~ k ,  Interior 

R~k-~-1247  Eri: c  t i m  of Se l f  Supporting 'Tor-;eye 

-. A -  S-nre ;*its - 2 e e i l i a r  1'311 <leet?-~: l ic ,  ~ ; l e e z r i c a l  
and Iiecii3_nicel 5quip!r.ent 



2.1 .: Otker FAA p u b l i c a t l m s  .- 

2.2 b l i l i s a ry  ar-d fc:iic.:!;- .--. .- . p:.l-.li.r ~ t i ~ :  ,; .- 'Tl~e follm:?lr,g .x i l . i t a ry  and 
f e d e r a l  publ ica t ion . ; ,  -ifr! -i.s.s~*es r !, eff~ci or: tile l e t e  of  c o n t r e c t  
awarcl, form a pa r t  of ~ k l s  s,-.e:. ;.Ci::a-ri n =.d a r e  aspli: :aSle t o  t h e  e x t e n t  
s p e c i f i e d  h e r e i n ,  kjhere a?;; dL3~!rey!ax:ie:: exis-, cstweex rr , l l i tar>-  arid 
f e c e r a l  p u b l i c a t i o n s  o t h e r  -;p;'rl i ( , a  t l ~ ~ s  cther tkar; FLA dccl-rrLer4is, t k e  
r ~ l i t a r . ;  and f e d e r a l  publi(;a?;ions s k u l l  c:;vel.r.: urdesc c therwise  s p e c i f i e d .  



2 . 2 . 5  Federal. si:,mdards. - 

2.;'. Gther publ ica t ions . -  The fol lowing publica-Lions, 3T t n e  i s s u e  i n  effez- ,  
or t h e  da t e  of' c o n t r a c t  award forms a  p a r t  oi. tk?s  spec i f ' i c a t ion  m E  a r e  
app l i cab le  t o  t k e  exterit  specif'iec! here in .  

MD1i E 84 Surface Burning C i l a r ac t e r i s t l c s  of Eul ld ing  Iviaierials 



2.3.2 Ot le r  dociurr,ents.- 
P 

Single capies of m i l i t a r y  s tmcards  xld spec l f i ca t i cns  nay be requested by 
mail o r  telephorLe from the  TJ ,S.  Naval S-J.F~~;~ Depot, 581 Tabor Aver*~.e, 
Phi ladelphia ,  >A 191 22 (for ~e lephc i l e  i-equ.est3 >:ell 21 5-t,:8-7-332'i , 6 .AT.; t o  
4:30 PN, P<bndaji T ~ ~ G L L , : ~ .  Friday). 1 . i ~  c xcre t h s r  f i v e  i ;ems ma:; be ordered 
on t he  same requesz. 5Ye ap~j l i cab le  inv iza i ion  f o r  bics o r  contrac t  nw3ber 
should be c i t e d .  

I n f o m a t l o n  on o b t a i n l r g  coples cf  The Katlonal Electrical Code nay be 
o ~ t a l n e d  frorr the  T1a;lonal F:re Pro- e c t ~ o n  Association, 60 Batterynarch 
S t r e e t ,  Boston, b;assachusetts 021 1 C . 
Copies of ASTM standards may be obtained f r o 3  the  Arr~ericm Society for 
Testing and X a t e r i a l s ,  191 6 Race Stl-eet , Philadelphia,  Penrlsyivania l9IOj. 



I ~ ~ ~ - ~ ~ c  I, L . L O ~  oz  o k t a i n i n g  c o p i e s  o f  t k e  EIA stazidard :;lay be o b t a i ~ e d  f ror .  

t h e  E l e c t m i c  I z d u s t r i e s  k s s o e i a r i o n ,  Er?gLneeri:-.,- r.eyart.l!.en~, 200 I 
S t r e e t ,  N.W., Waskingtcn, Do C .  20026. 

In format ion  of ob ta in i .ng  co3 ies  of tkle ICAO s t = ~ d a r d  rT,eg- t e  o b t a i n e d  frcrr, 
t h e  In ' e rna t iona l  C i v i l  A v i a t i o n  O~.gar,izat;on, F, 0. Eox l&C S ~ c c u r s a l e :  
P l a c e  de 1 ' A v i a t i o n  I n t e r r ~ a t i c c a l e  , I O S k e r t r s c k i  S t r e e x ,  West, i I o c t r e a l ,  
Q ~ e b e c ,  Canada E j A  2F.2. 

- 
icem No. 

f ieferenee 
Paragraph 

3.2 D e f i r l i t L c ~ s .  - Tne forLlc~:ing s e r i e s  ,ai' d e f i r  ltl:xLs u e i ' i ~ e  x o r - s t a ~ c ? a r a  
t e c h n i c a l  t e r m  ana/or s 3 e c i a l  ter r rs  t n a t  for;:! a ~ a ~ t  af' 3-s s c e c i f 5 -  
c a t i o n  znd a r e  6 e s c r i ; t i v e  of t h e  Categcry III ?~l~.i;-r~i'.t.r;-t i . a d i r : g  S y s t e ~ .  

Instrument L m d i n g  Systerr, ( I L S )  c a t e g a r l e s . -  L. .?,. Cjr  I11 ILS - - - -  
e c p i 3 c e n t  capable  of p r o v i d i n r  acce1;takl.e ,I,:.' .~ill . . o m a t i o n  
from t h e  coverage l i m i t  (az  leas^ 12 n , l l e s j  L ;  ,r,e f a c i l i x y  t o ,  
and a l o n g ,  t k e  s u r f a c e  of 5 e  runway. 



l o c i ,  i s  at, t h e  desired gll l e  I a;k a_,gle  (bi) . 

Glide  path s e c t o r  - The s e c t o r  i n  t h e  v e r t i c a l  c l a n e  c ~ ~ t a l n i n g  
t h e  g l i d e  p a t h  l h i t e d  by ?,e l c ' c i  of p o i z t s  near-est t o  t'r-e 
g l i d e  p a t h  a t  whicii t h e  DDI.1 i s  C .I75 . 
Ea l f  g l i d e  p a t h  s e c t o r  - The s e c t o r  i n  t k e  v e r t i c a l  p l a n e ,  cor- 
t a i n i n g  t h e  g l i d e  p a t h  and l i m i t e d  ty t k e  l o c i  o f  ~ o i n t s  n e a r e s t  
t o  t h e  glide p a t h  a t  which t h e  DIP1 I s  0.0875. 

Power ou tpu t  - The average pouer su:,plied by t k e  earner cius navl- 
g a t l o n a l  nodu l a t l on  cozponents ,  r e f ~ r e c c e d  a t  tke o ~ t p d t  of  t n e  
~ r a n s r n t t e r  t h a t  I n t e r f a c e s  rn;h t h e  =r,erna grobp feec?er c ab l e s .  



Mean power - The power suppl ied  a t  The W module odtput  d ~ r i n g  
normal ope ra t ion ,  averaged over a  time s u f f i c i e n t l y  long 
compared wi th  t h e  per iod  cf  t he  lowest  frequency encoun'ered 
i n  t h e  modu la~ ion .  A time of 1/10 secocd c h r i ~ g  which t h e  
mean powey i s  g r e a t e s t  w i l l  be s e l e c t e d  normally. 

C a r r i e r  rnodulation balance - The tern! " c a r r i e r  nodulat ion 
balancef1 i s  def ined by, and w i l l  e x i s t  when the  fol lowing 
condi t ions  p r e v a i l  a t  t h e  c a r r i e r  ou tput :  

( a )  Unity r a t i o  between 90 Hz ugper arid lower sideband 
s i g n a l  l e v e l s .  

( b )  Unity r a t i o  between 150 Hz upper lower sideband 
s i g n a l  l e v e l s .  

( c )  Unity r a t i o  between the  t c t a l  90 _Iz vpper and lower 
sideband s i g n a l s  a d  t h e  t o t a l  1 5 C  Hz Idpper and lower 
sideband s i g n a l s .  

( 6 )  Pure modulation ol-ly, with no f r eq l~enc ;~  o r  
chase modulation conpcner~ts.  

The above condi t ions  r e s 7 2 t  :n zero DDIv: a t  t he  c a r r i e r  c - ~ . t ? ~ t .  

Sideband balance - Tne t e r r  "sideband ' ca l -ace"  i s  def ined Sy, and 
w i l l  e x i s t  when t h e  following condi t ions  p r e v a i l  a t  t he  s i jeband 
output .  

( a )  Unity r a t i o  between 90 Ez upper and lower sidekaxd 
s i g n a l  l e v e l s .  

(b) Unity r a t i o  bet wee^ 150 Hz upper and lower s ;uek~c6 
s i g n a l  l e v e l s .  

( c )  Unity r a t i c  between tke  ~ o t a l  90 FIz usper  arid lower s i d e b a ~ d  
s i g n a l s  and t h e  t c t a l  15C: Hz ?-..Lper and lower sic!eband s i m a l s .  

Tota l  modulatiori balance - The t e m  f k o t a l  aoau la t ion  balance" i s  
def ined  by, and w i l l  e x i s t  when, tlke foll.\>iizlC; cccnditions p r e v a i l :  

( a )  C a r r i e r  aodula%ion balance 

( b )  Sideband balance 

Sideband r a t i o  - The r a t i o  of t he  t o t a l  (90 Hz 2nd 1Fj0 HZ) sideband 
power de l ive red  a t  t h e  c a r r i e r  ou tcu t ,  t o  the  .i (9'3 Hz and 
150 Hz) sidebad power de l ive red  a t  t he  siae?:ozl~: + , t : : i ~ t .  

S t r ay  r a d l a t i o n  - Ike  e ~ ~ i s s l o n  c r  leakage c f  " - d m e n t a l  
f r e q ~ e n c y  s lgr ials  frozi t h e  eqsipmer-i a t  & - ' L T I L  tr t ~ a n  from 
the  normal output  ( s )  . 



Spurious r a d i a t i o n  - A n  e:ziseioL on frequency o r  f requencies  
which a r e  ou t s ide  t h e  necessary band and the  l e v e l  of which 
nay be r e d x e d  r d t h o u t  a f f e c t i n g  t r ~ e  corresponding %ransrrdssion 
of i n f o m a t i o n .  Spurious r a d i a t i c n s  inc lude  h a x o n i c  e ~ i s s i o n s ,  
p a r a s i t i c  emissions,  k i w i ,  no i se  and inke_rl:loa3dation products ,  S u t  
exclu.de emissions i n  t h e  i r x e d i a t e  v i c i n i t y  of 'vne necessarjT band 
which a r e  a r e s u l t  of t h e  riodulation process  f o r  t he  t r a n s n i s s i o n  
of i n f o m a t i o n .  

Standard g l i d e  s lope s i g n a l  - An - c-r-ie: anplit-u.de nodulated 
- - 

simultaneoasly wi th  90 Hz and l j 2  ciz s i g n a l s  so tha: t n e  sur; of 
t h e i r  separaTe m o d d l a z i o ~  percentages equals  80 percent  wi th  the  
vol tage  waves of t h e  90 Hz and :La 153 Hz s i g n a l s  s i~ru l ta r ,eous ly  
pass ing  through zero i n  t h e  EXLF ciirccxion each 1/30 second. 

Standard l o c a l i z e r  s i g n a l  - h IW c a r r i e r  amplitude ~ o c i d a t e d  
s imultaneously ~ " 5 t h  90 Hz and 150 Hz s i g n a l  so t h a t  t h e  sum of 
t h e i r  s epa ra t e  r ,odulation percentagez e q ~ a l s  40 percten; wi th  the  
vol tage  waves of t h e  20 Hz and l5C Hz s i g n a l s  simultaneously pass ing  
through zero i n  t h e  same d i r e c t i o n  each 1/30 second. 

ILS reference  datum - A p o i n ~  dezemiined by t h e  i n t e r s e c t i o n  of 
t h e  dowcward extended s t r a i g h t  l i n e  g l i d e  pa th  ~ 5 t h  a v e r t i c a l  l i n e  
t h a t  passes  through t h e  runway c e ~ t e r l i n e  a t  t he  threshol3 .  

Single-frequency ( ~ u l l  Reference) g l i d e  s lope  conf igura t ion  - A 
Glide S l o ~ e  design i n  which t h e  guiciance s i g n a l  i s  provided by a 
s i n g l e  3.F c a r r i e r .  The d e s i r e d  on-psth angle z o r r e s p n d s  wi th  
t h e  f i r s t  sieeSand n u l l  of :he v e ~ t i ? a l  r a d i a t i o n  p a t t e r n .  

310-ireqdency ( cap tu re  e f f ecz )  conf ipra5 .0n  - h Loca l i ze r  o r  
Glid? Slope des ign  i n  which 91- p. idance  s i g n a l  i s  provided by - two b 2  c a r r i e r s  l y i n g  h i t h i n  -the sz-rC: r e c e i v e r  c h a n ~ e l  b u t  
s u f f i c i e n t l y  spaced i n  frequ-eccy t h a c  t h e i r  d i f f  erence frequency 
f a l l s  c-dtside t h e  r e c e i v e r ' s  audio r s s sba rd .  k e  of t h s s e  c a r r i e r s  
provid.1-s a narrow-bezm, hi&>-accursc;r gdidance s i g n a l  1;;hile t h e  
othe:r c a r r i e r  provides a lc:,ier -ucr.;e? ::'Learance s i g n a l  2 , ~ t  s i d e  ~vne 
limits of coverage of -i.ile p i c k n c e  s i g n a l s .  

F a i l u r e  - The inability of any p a r t ,  c i r c u i t ,  a s se rL ly ,  unit o r  
Fm.Ll.a of t h e  ILS t o  opera te  :.i+;nFn i ~ , s  ilgyi?,al ~ y d  s r e v i o ~ ~ s l j -  

Interl.oclc - "1-!,> :r.eans f o r  e f f e c t i n g  tlie necessar;- s:ii;ching f imc t i sns  
:o ra3idl j i  ch=;ge from 3ne sys:,err. ", zhe o5-ier a t  :hose l o c a t i o n s  having 
Instroment  Lalzc!i:~g Systems on :he o;,posite end of a s i n g l e  ?znT;ray x?d 
preve3ts  sinfil-:aneous ea_ui;xeri--l .=pemt ioz .  



Fodule - K " n o d ~ l e "  i s  define6 a s  being two o r  rr~o-re bas ic  ? a r t s  
b;l?ich form a  funct ional  asserrbly vhich i s  a  por t ion  of a  l a r g e r  
asse;r%ly o r  mit. The rriodule i s  e a s i l y  rerioved incac t  and ~ e p l e c e d  
by plug-in, -msolaer ing ,  t'ql~ick-disconnec",'t f'astenen. o r  equivalent  
neans. IT; nay o r  n~ay noc contain p l n t e d  circuit-ry and it may cor,tain 
ac t ive  o r  passive devices. 

Eqdipment groug - PPr "equip~.ect  group" i s  defined as  being T i c  O F  

m r e  assemblies o r  u n i t s .  The e q ~ i p l e n t  grov-ps toll-kine t o  f o m  a  
s~bsyjsten.. 

ILS f a c i l i t y  r e l i a b i l i t y  - The p r o b a b i l i t : ~ ~  t h a t  an ILS ground 
i n s t a l l a t i o n  r a d i a t e s  s ignals  r.sithin the  spec i f i ed  to lerances ,  

3.3 Reserved 

3.4 General ILS Category 111 equipnient requirements 

3.4.1 Design considerat ions.-  The design and construct ion of $he 
equipment p-ovided as  p a r t  of the  Category 111 ILS s h a l l  have an 
expected opera t ional  l i f e  of 15 years .  Tile engineering p rac t i ces  
and requirements spec i f i ed  i n  FAA spec i f i ca t ions ,  FA..A-G-2103/1, 
FAA-G-3100/3, FAA-G-~'IOS/~, FAA-G-21 SO/" and supplenent 4 of the  
FAA-G-210C s e r i e s  a r e  applicable i n  the  design and nanufacture of 
the  Category I11 ILS.  The r ~ a t e r i a l s ,  co!!;ponents and ~ u b a s s e ~ b l i e s  
s h a l l  s a t i s f y  the  applicable requirements a s  s t a t e d  in the  D.O.D. 
index of spec i f i ca t ions  and standards and s h a l l  be procured from 
qua l i f i ed  sugpl iers  t h a t  a re  current ly  on the  Qua l i f i ed  Prochcers 
L i s t  of the  Department of Defense. I n  acid.ition, a s  a  minimum, a l l  
compopenzs and design ~ r a c t i z e s  s h a l l  s a t i s f y  the  following require- 
nents  : 

3.4.1.1 :iodular coristmctlon.- 'The ILS desig:n s h a l l  rmke maxirKm use 
of sealed corponents and e a s i l y  rernovaclc p l ~ g - i n  module a s s e r ~ b l i e s  
contaming one o r  Gore r e l a t e d  c i r c u i i s .  Thc design of the  nodules 
s h a l l  permit disassembly of the  r;lo&de :or r;aipter_ance o r  r e p a i r .  

3.4.1.2 Pr in ted  h i r i n g  boar6s.- A l l  ~ r i n t e d  wiring boards s h a l l  be 
i n  accordance h ~ t h  ~AA-G-2100/4 with the  exception t h a t  a l l  e l e c t r i c a l -  
conrection holes i n  the  p r in ted  wiring boards and cards s h a l l  be of 
the  p la ted  through hold o r  eye le t  t m e .  The boards s h a l l  be plug-in 
type with s u i t a b l e  guides and s h a l l  be keyee such t h a t  they can be 
i n s e r t e d  only i n  the  co r rec t  receptac le  and i n  the  co r rec t  o r i en ta t ion .  

3.4.1.3 Pre fe r rea  Components.- Components b u i l t  t o  Defense Departnent 
MIL standards and spec i f i ca t ions  s h a l l  be c t i l i z e d  where p r a c t i c a l .  
Values of capaci tors  and r e s i s t o r s  s h a l l  be se lec ted  from EIA 
prefer red  values x i t h  2 10 percent  to lerance ,  except f o r  components 
requi r ing  c lose r  to lerances  a s ,  f o r  example, metering shunts o r  
r i u l t i p l i e r s .  



3.4.1.4 Spec ia l  S e l e c t i o n  cf Cmponeri;c.- S 7 e c i d  se1ec;rlon of 
t r a n s i s t o r s ,  serri-conductors, r r s i s t o r z ,  ? a a a c i t o r s ,  an6 o t n s r  
s i r r i l a r  coxponents r . j i tnin thr; s,aze t ~ y ? e  designat ion :;rill no t  be 
p e m i t t e d .  C i r c u i t  design s h a l l  be czch xhzt  t h e  perfor;.m.nce 
o b j e c t i v e s  of t h i s  spec i f i ca t io r l  a r e  -rct by us ing  any re?lacenenl  
component of t h e  smie cype and riodzl zor::icl.;recl by i S s  :mnuI"actu._rer 
t o  be normal, w i th in  allo1;rable -mlexmc.e,  2116 r ~ p r e s c n t . a t ~ i - E  of t h e  
s t a t i s t i c a l l y  v a r i a b l e   parameter^ -;n:!?r :,"nich tl?e;; a r e  rr.ancl?c"i;.red.. 

, , ,ve e l e c ~ r c r ~ i ?  devices  sb--11 3 .h . l .5  So l id - s t a t e  design.- A i l  at>." 
be semiconductor devices  i n  c c  cs;-Gan~e vri;h F L @ L - G - ~ ~ ~ z / ~  o r  
n i ? r c e l e c t r o n i c  5evices  i n  3 0  C;CI':!Z!.;C~ ~ . ; i , h  FM~-c--~I 3t1/5, Tranz i s to r s  
and serr?;iconductors employed a h d l .  kc ?elects(! f r o n  government-approved, 
manufacturer's pref  err ! : ypi l i ~ t s .  A i-:il~ir:~~: r n r ~ b z r  of 
types  of t r a n s i s t o r s ,  and a<:::lic~nriuz--ors s h a l l  be zrrployed, c o n ~ i s ~ e n t  
w i th  achieving t h e  design obje::bl.ves aC t h i s  spec i f i ca s io - ,  an6 they  
s h a l l  be s u f f i c i e n t l y  de ra t ed  -, z s z l r e  meeting t n e  rclLa?=ilit:r; 
requirements of t h i s  specifics 3 1 - 1  f , . ~  a l l  probablr- erivironrr..ental 
condi t ions .  

7.4.1.6 Deratirig of Components.- ill11 r e s i s t o r s ,  fixec?. and v a r i a b l e ,  
s h a l l  be opera ted  a t  50 percecz power-derating. A l l  c apac i to r s  
s h a l l  be q x z a t e d  a t  53 percerit vo1tagl-i-ciez-,r,ting, u n l ~ s s  a  w r i t t e n  
waiver i s  ob ta ined  from t h e  F L G .  

3.4.1.7 Capzoitore.-  E lec t ro l l - t - ic  capacftcr=.  s h a l l  no t  'c? lused 
without  s p e c i f i c  approval by t k e  FAA. 

3 . 1 .  R e c t i f i e r s . -  Wherever p o s s i b l e ,  r e c t i f i e r s  s h a l l  D r  cf 
t h e  s l l i c o n  s o l i d - s t a t e  typs. AdzyL,ate s u r g e - p r o ~ e c t l c n  a g a i n s t  
t r a n s i e n t s  s h a l l  be uz,oTb~ide3. Adeq~zite cool ing s m l l  be ~ r a v l d e d  
t o  2ermit  mon t inuo~s  duty ope ratio^ ~ ~ d e r  a l l  o p e r a t i r x  -ondiJdior_s . 
3.4.1.9 Lignt  bulbs.-  A l l  incacbscent  l i g h t  bulbs  xed a s  i n d i c a t o r  
devices  i n  t h e  ILS s h a l l  be designeci f o r  a  !:iinir:?x~ average o p e r a 5 n g  
l i f ; - ,  c f  5,000 :?ours. 

c.- % a l l  corrigonents, such a s  carbori 
~ e s i s t o r s ,  n;ica c a p a c i t o r s ,  and d iodes ,  s h a l l  be =olmted on 3 a r t s  

- .  , 
t. .l.11 A c c e s s i b i l i t y .  - A l l  assernLlies, s u b a s s e - t l i e s ,  nodules and 
i - 
t e s t  p o i n t s  t h a t  may r e q u i r e  s e r v i c i n g ,  r e p a i r ,  o r  re~1acerr.en-l 
s h a l l  be r e a d i l y  a c c e s s i b l e  and s h a l l  have su f f i z i en - t  -.lca?aqce - .  
? .. s h e l t e r  wa l l s  f o r  easy access  Tor a a i n t e n m c e .  L.la:or 
: - ~ s e m b l i e s  s h a l l  be completely removable from t h e i r  enclosures  
-;;;,thout d i sassenbly  . Access s h a l l  be provided t o  niodules f ro% 
ou t s ide  -the b a s i c  equipment through tine use of swing-ouc chaes i s  o r  
pul l -out  drawers having s l i d e s  rAi-.lth mechanical s tops  such t h a t  no 
s t r a i n  i s  p laced  on cornec t ing  cables  o r  ciisconnect p l ~ g s ,  o r  
equ iva l en t  devices ;  cab le  r c t - ac to r s  and c i r c u i t  extenders  s h a l l  
a l low component o r  m d u l e  oper7ation i n  t he  open _nosi-tion. 



A board extractor and extender boards or cables, as a?plicak?c, 
shall be furnished in a suitable storage space h5thir the 
equipmerit. In lieu. of a board er;L~aa-Lo!?, handles rl:ay Se 
provided on each printed wiring boaxl. A ninimm of one 
extender %r each t m e  of rece2tacle shall ke  furnished at 
each facility. Extenders are intended for the acco:~iplisPm.ent 
of detailed trouble-shooting only. Normal functional checks 
and adjustments of the equipment shall be possible %hrough che 
provision of significa~t, test points, !wter cut;;*-t~, control 
OF other means which are readily accessi7zle wi4:,hou-t xsor.t to 
extenders, there3y allowing testing s ~ < t h o  J.: interru.p+,ion of 
operation. 

Nechanical units within an assembly shoulci have the capability of 
being disassembled and reasseinbled in the field vsithout the use of 
special tools, jigs and/or1 fixtures. If special devices are reyui~ed 
for assembly, disassembly or reassembly, they shall be provided by 
the contractor. 

3.4.1.12 Interchangeability.- Due to the high degree of cormonallt: 
in the functional characteristics between subsystems, assemblies 
and subassemblies, all equipment provided as par-'; of fine Category 
111 ILS shall be designed and constructed to the rnaximu~ advantage 
of noeular inte:rchangeability with a rniniciu~i of ailj~stnent ai:d/or 
recalibTation. 

3.4.1.13 Test points and test facili$ies.- ?'he desi,p shall 
incorporate indicators, warning sig~ais, test Jacks and test 
points as necessa-y to facilitate trouble shootirig malf~nction 
isolation to the optimum functional level. Test 2olnts shall bs 
provided to check essential iv.avefoms and voltages and for the 
injection of test signals. Th? test points shall be s?,re,egically 
located for easy accessibility. Their locations shall. be ke2.k to 
a ;?linimm and each shall be labeled for easy identification 
reference to maintenance data and designed f o r  easy ettackment of 
test probes and test equipment. Test ;oints ~rov:c?ing comoctior~s 
to circuits containing rf potentials or to cir>cu.i-ts t h a t  r7+r.~uire 
shielded or coaxial cable to prevent interaction by external signsls, 
shall use type BNC connectcrs for the test p?int connection. Where 
extender boards are reqcired. for adjustment, testing or r?.?.intenance, 
they shall be furnished as part of the equipment. 

3.4.1.14 Controls.- Controls $ha', are essential to the proper 
operation or periodic rr.aintenance of the equi.p~elz-i, or other 
controls that are in frequent use on the various assexiblies 
or panels, shall have scale marking to facilitate re7,u-n of the 
control to predetemdned position. All critical t u i n g  controls 
shall include locking devices. It shall not disturb t h e  se.ttin6; 
to lock or -adock the control. All controls ohell b;. clearly 
marked as to function and maintenance data mi'e-nence sjabol. 





3.1;. 2  Tes t  equipmen-t reu_uire;!ients 

.3. !+. 2.1 Tes t  equipmni  genilral requirements . - The Category I11 ILS 
design s h a l l  i n c 3 r p o ~ a t e  those t e s t  poZn%s, t e s t  f a c i l i ~ i e s  (i:q;erna] 
t e s t  equigrent)  and s p e c i f i c  purFos=: t e s t  zauipclent ( cx ie rna l )  thar,  
a re  necessary t o  i n i t i a l l y  a c t i v a t e  t h s  system st a  f i e l d  loca t ion ,  
:,cr'f  on^ opera t ional  evaluat ion of the sys t e ~  equ.ipxei~t, an5 perlorrr, 
ncc:,al r::aint~nance of a'll e q L ~ i 3 i x n t .  This rcyuirt?:nent s h a l l  be i n  
ac c.oi.dance i.:i<h FAA-G-2100/i, pamgraph 1-3.18. In  addi t ion ,  t h e  
sji:;c?nl contrac-[,or s h a l l  prepare and d r l ivey  t o  the  FAA a gencral. 
tZcL ,c equiprxr t  l i s t  t h a t  includes a l l  of %he t e s t  e q u i p ~ ~ e n t  t h a t  
i s  r e q u - i r e d  $0 s a t i s f y  t h i s  s p w i f i c a t i o n .  

3 .4 .2 .2  k i l t - i n  t e s t  eqdprr.ent.- Tne systcrii desig-q shall include 
, 8 T e s  goincs an6 b u i l t - i n  t e s t  zquipnent nzcessary t~ achieve and 
rraintain the p e ~ f o m i a n ~ t :  charactel-is5ics specified fcr a l l  Category 
III opera t ional  equipnent. Sgecial  purpose z e s t  eq~iprxent s h a l l  te 
he ld  ~ , o  a r:inir:~-n. It s h a l l  b e  noss ib lc  b . i _ t ?  t h e  a i d  of buil-i-in 
t e s t  points  and spec ia l  c u q o s e  t e s t  f a c i l i t i e s ,  ~2rhich can be 
?;1~3lerrel?ted vJi",in regular coi.mercial i- ;at eq~ipment  , to ?valuate 
(test) and pe l - fom all ~3.2-~s-lments necessar;- t o  initi.11:- 71111~, 

c a l i b r a t e  and maintain the  Cz.tegory 111 ILS equipment. A 1 1  5 e s t  
points  and bu i l t - in  tes- t  l a c i l i t i e s  s h a l l  be ccnsidered p a r t  o f  
t he  system and s h a l l  be de l iverable  a s  p a r t  of the  Category 111 
as. 



7.4.3 Special  t o o l s  and equipment 

3.4.3.1 Special  t o o l s  and equipment requirer!ient.- The ccn t rac to r  
w i l l  i d e n t i f y  and provide, as p a r t  of the  CaT;egoq 111 TL3, a l l  
spec ia l  t o o l s  and see-ial eqdiprne2t items .%hat a r c  required t o  
i n s t a l l ,  a c t i v a t e ,  tune,  c a l i b r a t e ,  ~ ~ i a i n t a i n  and overhaul x a j o r  
sub~ystems and the  equipment wi th in  a  subsystem. This requirement 
does not  in,:lu.de general ly ava i l ab le  i n s t a l l a t i o n  o r  na in~enance  
t o o l s  o r  e q u i p ~ e n t  t h a t  a r e  ava i l ab le  through r e g d a r  ccmrercial 
sources. The requirements of ~AA-G-2109/1, sec t ion  1 -3 .~6 .23  s h a l l  
apply t o  the  spec ia l  t o c l s  and equipxri-t; recpirerxents . 
3.4.3.2 Special  t o o l s  and equipnent l i s t . -  Tne contrac tor  s h a l l  
propose and de l ive r  t o  the  FAA a ~ e n e r a l  l i s t  of too lz  and equip- - - 

rnent items t h a t  a r e  necessary k ou;_.port, t.he irr-plernentation and 
operat ions of  t h o  Category I11 ILS. This l i s t  s h a l l  i d e n t i f y  both 
the  spec ia l  t o o l s  and ec_uipr:ient iter:,s de l ivered  a s  p a r t  of the  
Category 111 U;S a s  wel l  a s  those general  puqmse t o o l s  arid ++:Lip- 
megt items not  de l ivered ,  bu t  a re  r tqu i red  to  i~:-plement m d  on(2rste 
t h e  system. The l i s t  s h a l l  identif;: t h e  t o o l  o r  equip~xn-r  i-he~.,  



i t s  m n c f  actvired o r  recomendeci xanufacturer ,  t h e  r!odel n=uyher 
o- recor?lnc.~d model mYber, the  I\Ja-lional stock nmber, estirfieted 
-vr,iue, and u i , i l i za t ion  i n  s;xpnor'c of -the i r - ~ l m e n t a t i o n  o r  
aperat ion of i n e  C a t e g r y  111 ILS. imj; t o o l  o r  cqu ip~er i t  itec! 
t h a t  canrtot be i d e n t i f i e d  by mamfa?turer  and model Td l l  b? 
i d e n t i f  i=.d by the manufacturer ' 3 draxing nm:?xr. 

3. IL. 4 Spare p a r t s  requiremx-tts 

3.4.4.1 S i t e  spare parts .-  Each iLS  subsystem s h a l l  include one 
spare p i n t e a  oiraviu board (con:? l~te  Isi~,h a l l  conponents t e s t e d  
a n i  cpez-able) acd one spare module of each type use2 i n  t h c  
suhsystm.  This ycquirernent i s  i n  addi t ion  t o  any spare p a r t s  
r e q u i r e i  ti: be supplied under Speci f ica t ion FAA-G-1375. 

3.4.5 Maintainabil i ty.-  The Category 111 ILS,  subsystem s h a l l  
be desi&.ned and constructed t o  possess a mean-time-to-repair 
( N ~ T R )  f o r  s ingle  f a i l u r e  of 0.5 hour, and have a maximmi r e p z i r  
time (1.123) of 1.5 hours (95th p e r c e n t i l e ) .  The r e p s i r  tirr.es 
given above include:  diagnostic  time, disassembly and  erno oval 
of the  eqlipnent  i t m  o r  :orponent t h a t  has f a i l e d ,  replacerrent 
&?=i ins4;a l la t ion  of 3 new equipment item o r  component, and a11 
c2d;usimcnts riec essary t o  place the  equipment .and/or subsystem i n  
nomal  operatior!. Mean-preventive-iraintenance-time (IQI~P) of 
any complex conf igpmtion of any subsystem t h a t  comprises the 
Category I11 ILS s h a l l  not  exceed one hour i n  336 hours of operat ion,  
insluding inspection and checks t o  assure performance. Ninety-Tive 
percent o f  a l l  rouzing 2rocedures s h a l l  be a c c o n r l i s h ~ d  i n  l e s s  t h a ~  
1 5  mimtes .  No s ingle  group of periodic procedures s h a l l  r e w i r e  
more tnan two-hau-rs C,im o r  b e  required :i:o-- frsc;-.re?tl:; -Lllar ir;ver;; 
2003 11-ov.ro . Any par", oor c o r ~ p o ~ f ~ n t s  requiring preventive xiaic- 
%=fiance, a s  v e l l  as  systen; checks not revealed bji a non-to?, s h a l l  
se s p e c i f i ~ d  by the  suppl ier  v l t h  rccomcnded caintenance anc! 
rq?l.acerr,::nt in te .nmls .  Xo f z i l c d  compcl?ent s h a l l  zwquire ]!;ore 
~11-n 3 ilou-l-s f o r  r e p s i r  a t  the  dqpot 1e.i.l. This s h a l l  inclucie a l l  

ya+ j ,q-- -- , I / - . - . , ! i '  f nom fa.nll_ isola-t,i'3n kc t ~ s - ! :  a 3 e r  r cna i r .  

- ,  
, . u. 5 k l i a n i l i c y .  - The c~qul.p.r..cnt pi-ovi:!.~?~ ;A" -.>art OL' tile Ca+egoqr 
111 a s  r;hzl?. b,? ti ~ ~ i , - ~ ~ ~ ~ c c ?  t3L fur2 continuou: o~>,:ra:ic~ T,~,<<]L a : y i + r : : ~ . !  : ,' 
5 0 v ~ i l  dii~*!~. P a r t i c - d a r  ar,.lnn-t:lor. zllall  b<: ;;-i:i to r;kLc <?rat,ing of' 
coL?FonpnT;;; ,?o t h a t  t41r.y r2prt: st:rlt a llncli&Llc ~)~:-~-~io~~ o r  r e p a i r  
and ovc rkl.z;.r.l . TI?,? i.?;;?F i 3 r:"::lb.~i~~:< 0 f' th: f 0ll~7,.,<~19 !;!a,i o r  ;;1S;'syC ~cs-:, :  : 



3.4.6.2 Glide Slope subsysterr? rs1iabil i ty.-The Glide Slope 
subsystem s h a l l  be desi6ned such t h a t  give 2 f d l y  operat ional  
Glide Slope t h e  t h e o r e ~ i c a l  p robab i l i ty  of' a  po ten t i a l ly  hazardous 
s ignal  f a u l t  including l o s s n o l  s ignal  during any 5-secone pe-iod 
s h a l i  not  exceed 0.50 x 10-' due t o  ec~aipneni; Peilure.  A ga5en:ially 
hazardous s igna l  i s  defined a s  r ad ia t ion  ouxsids the Zolerance o l  thf? 
monitor alarm limits. The spec i f i ed  IsGBF l o r  the  s e r i a l  r e l i e b i l i i j -  
nodel of the  Glide Slope ~ u b ~ ~ ~ s t : ? ~ ; i  s h a l i  be not l e s s  ';hm 4000 naurs. 

3.4.6.3 YyIarker Beacon subsys-cem r e l i a b i l i t y . -  The specified 1.FEF 
f o r  the  s e r i a l  r e l i a b i l i t y  rode l  of the  I..iarker Beacon subs;-ster.. 
s h a l l  be no t  l e s s  than 10,003 h o c s .  

3.4.6.4 Renote Indicat ion and Control Subsystem r e l i a b i l i t y . -  
The spec i f i ed  TQBF f o r  the  s e r i a l  r e l i a b i l i t y  model of the  Remote 
Indicat ion and Control subsysten s h a l l  be no'; l e s s  t h z ~  12,333 
hours. 

7.4.6.5 Maintenance Monitor subsystem r e l i a b i l i t y . -  The speci f ied  
TTPBF f o r  the  s e r i a l  r e l i a b i l i t y  model f o r  the  rr-aintenaxce rr.onitor 
subsystem s h a l l  be not  l e s s  than 12,G00 hours. 

3.4,7 Prime and Standby Power.- The Category 111 Z S ,  ~ ~ a b s y s t e n s  
and equipment s h a l l  be designed t o  operate from a  pri!.ary power 
source having the  f o l l o l ~ n g  c h a r a c t e r i s t i c s :  

( a )  Voltage 120/240 v o l t s  s ingle  phase, three- 
wire AC l i n e  

( b )  Frequency 57 to 63 HZ 

( c )  R e ~ l a t i o n  15% 



The design of a l l  priiiLc power s o u ? - ~  es  si lal l  u ~ i l i z e  growlding 
p rac t i ces  which w i l l  assure s t a b l e ,  con tml lab le  performance 
within required l i r r l i i . : ;  under a l l  s t a t e d  enviroimental conditions 
including pow? l i n e  -tr.ansiear s  2nd rmcilanical v ibra t ion.  A 
s ingle  common ground s h a l l  be u t i l i z e d  f o r  each subsystem. 

-. 3.4.7.1 Voltage regula tors .  - External voltage regula t ing 
transfo:mers s h a l l  not  be used vsith t h i s  eq~iipment. Voltage 
regula t ion i n  the e q u i p e n t  s h a l l  be provided ( i f  re~uiireed) by 
c:eails of voltage o r  cur-rent regula tors ,  o r  both, i n  the  DC 
outpat  c i r c u i t  of the  power supplies.  

3.4.8 Electromagnetic in ter ference  .-The Categoyy I11 i T S  s h a l l  
be designed t o  meet the applicable type acceptance c r i t e r i a  of 
the  Federal Corrmunicatior~s Comission ( F C C )  i n  accordance ~ ~ 6 t h  
paragraph 1-3.17 of Speci f ica t ion F A A . - G - ~ I O O / ~ .  Each subsystem 
s h a l l  be designee! ,c,o t h a t  the rr,ean power of spurious FG' er iss lon 
supplied t o  t h e  antenria transmission l i n e  s h a l l  be a t  l e a s t  60 
dB below the  mean powei. of the  fundamental. With each transmitter 
t e m i n a t e d  i n t o  a dummy load o r  a  properly terminated cable,  the  
s t r a y  rad ia t ion  of any frequency from the  ec,uipment under any 
operatirlg conditions s h a l l  not  exceed 5.0 rxicrowatt (marker beacon 
1 .0 )  e f f e c t i v e  ~ a d i a t e a  power (ERP). 

3. 9 Znvironrflental requiremen-~s . - A l l  subsy sterns 2nd equipment 
t h a t  comprise the  Category 111 ILS s h a l l  be designed and r n a n ~ 2 c t u r e d  
t o  meet the  appl icabls  environmental service  conditions t h a t  a re  
speci f ied  i n  FAA-G-21 00/1, Electronic Equipment, General Requirements 
as  well a s  the  following addi t ional  reqr~irements: 

3.4.9.1 Alt i tude.-  When not  operating a l l  equipment s h a l l  be capable 
of withstanding, without v i s i b l e  o r  e l ec t ron ic  damage, an a l t i t u d e  
of up t o  50,000 f e e t .  

2.4.9.2 Solar  Radiation.- A l l  eq-dipment i n s t a l l e d  outdoors s h a l l  
be capable of operat ing t o  spec i f i ca t ion  when subjected t o  s o l a r  
r ad ia t ion  of 350 BTLT per square foot  per  hour a-t any angle of 
incidence. 

3.4.9.3 S a l t  Atmosphere.- Outdoor equipment s h a l l  be capable of 
operat ing within spec i f i ed  perfomlance requirements under s a l t  
spray conditions. 

3.4.9.4 Corrosive Atmosphere.- Outdoor equipment s h a l l  be capable 
of operat ing within spec i f i ca t ion  performance requirements under 
the  influence of i n d u s t r i a l  corrosive atmosphere. 

3.4.9.5 Fungus.- No fmigus n u t r i e n t  n a t e r i a l s  s h a l l  be u t i l i z e d  i n  
rr~anufacture of any equipment del ivered t o  t h i s  speci f ica t ion.  



3.4.9.6 Sand and Dust.- A l l  equipment s h a l l  bc protecte-l from 
penetra t ion  o r  abrasive damage by sand and dust and fro11 cvcr- 
heating caused by the  insu la t ion  of cooling surfaces o r  forced 
sir v e n t i l a t i n g  ducts by the  a c c u ~ ~ ~ u l a + i ~ n  of h s t .  

3.4.9.7 Rainfal l . -  A l l  equipment i n s t a l l e d  outdoors s h a l l  be 
capable of surviving w i ~ h o u t  degradation a r a i n f a l l  r a t ?  o; 
inchc s/hour o r  an accmmlated r a m f a l l  of 80 lnchrs  ir_ any p a r .  

3.4.9.8 Hail.- A l l  equipment i x t a l l - d  ou tdmrs  s h a l l  have the  
capab i l i ty  of surviving ~ r i t h o u t  degradation 2:a.il stones 1/2 inch 
i n  diameter. 

3.4.9.9 Seismic .- All s~ibsysteem and eguiprnen~t shall. be ciesigned 
and manufactured t o  survive without &gradation wu5ti. Zone 3 o f  
t h e  Uniform Building Code. 

3.4.10 She l t e r s  

1 . 1  Equipment t o  be furnished.- Localizer ,  g l ide  slope and 
narker s h e l t e r s  s h a l l  be furnished by the  contrac tor ,  complete, 
and i n  accordance 1,rith a l l  requirements herein.  One building 
each s h a l l  be furnished for each l o c a l i z e r ,  each glide c l o p t ,  and 
each markgr. Quan t i t i e s  t o  be f u r n i ~ h e d  are  as  speci f ied  i n  the  
contrac t  schedule. 

-.- The contrac tor  s h a l l  design and provide a l l  
conduit,  power wiring,  e l e c t r i c a l  power d i s t r i b u 5 o n  panels ,  
junction boxes, ground f a u l t  i n t e r r u p t e r s  and s u 2 p o ~ t i n g  hardware 
required t o  provide a complete operable i n t e r f a c e  Si:tv:e:.n the  
sheltez7 and the  ante-ma group. 

7 21 , .10.3 General.- The Z S  she l t e r s  described here in  w i l l  be 
located  on o r  adjacent  t o  a i rpo r ' t s  throughout the  United S t a t e s  
and may be i n s t a l l e d  a s  close as  20:) feet f ron  ac t ive  J e t  lzvlways. 
The s h e l t e r s  w i l l  be used t o  house ( a )  contrac tor  furnished 
e lec t ron ic  eq~iprnent ,  ( b )  ancil lar jr  e l e c t r i c a l ,  mchan ica l ,  and 
support items furnished by the  contrac tor ,  and ( c )  addi t ional  i t e m  
t o  be i n s t a l l e d  by the  Governrxnt a t  a  l a t e r  date i n  apace t o  be 
designated therefore  by the  contractor .  Thc s h e l t e r s  s h a l l  be 
designed f o r  an intended useful  l i f e  of 20 years,  and s h a l l  be 
s t m c t ~ r a l l y  capable of relocation2 h6Cyh~ut rmjor r epa i r .  Exter ior  
naintenance f o r  the  f i r s t  29 years s h a l l  be l imi ted  t o  rrinor r e p a i r s  
and caulking. I n t e r i o r  naintcnmce s h e l l  be l i rni ted t o  cleaning, ?"inor 
r e p a i r s ,  and l i g h t  bulb re~~lacement  during t h e  normal funct ional  operat ion 
o f  t h e  f a c i l i t y  f o r  the  use fu l  20->-ear l i f e .  R e p ~ i n t i n g  and re-roofing 
s h a l l  not  be required. Yne stmz-L-ual  d e s i m ,  r c a t ~ r i a l  se lec t ion ,  
foundation design, and p ro tec t ive  finishe.. s h a l l  compl:: with current  
good engineering p rac t i ce  and, i n  addi t ion ,  m e t  o r  exceed t h e  engineering 
reqiliremen-ts s t a ted .  The ichelters s h a l l  be dezigned i n  accordance vnth 
t h e  Uniform Building Code (E~c), Volurr,e 1, current  ed i t ion ,  t h e  National 
E l e c t r i c  Code (XEC), lafyest ed i t ion ,  and s h a l l  comp1;r ~ 5 t h  the  a p l i c z b l e  
m l e s  and reGlatio; ls  of Occ~ipational Safety and Health G&rinist.-ation 
( o s H ~ ) ,  T i t l e  23, Chapter ilVI1, Pa r t  1310. 



l cng  t € i 7 i l i  s t o r age  p rov i s ions ,  a s  reqi i i red,  inc' .~ding appropr ia te  
i m ~ r ~ c t i o n s  s h a l i  'I::E provided. 

(s) F i r e  extin~~?l:; l-icrs.-  Spac~ :;lrall k'c 2ravidea r1.,3r ?,I:-. hui];!irg; 
doe:' lor placerneii-i, by -:;he G c ~ v e r m ~ c ~ ~ z ,  of 3 :..:,;:I. iy;a~?t':? 15 2 . ' ~ .  
n . . ~0~ f i r e  ex ' i iq -d isher  plus a C l/2 ga l lon  ~a:l:.,-;zi'.!. o r  i-qi-;, ...., - 
-7- 

. . ,dy-pe 3r a 10 l ' u .  i : u l ~ i - p l i q x s e  ;iry c h e ~ ~ i c a l  -;y.,;~ fir.,.? ~ _ ; - i - i l ? ~ ;  ::. 3:::: f,, 

Nolk benches an6 slxi.af'r cak ine ts  . - The 3.ooaliz:ir . 2 ~ c ;  . , l  -1 :r 
- ,  slo2e sL!eltc?c sn::Jl k\fs p~~~i;!c?r? ~ L t h  a lzr- ixa. .  -,c: ;:.a;.;.: ;;, 

s-tee1 fYa.:~e, ~rl:~rli_ Ij->nc~? ?t~ii:h xhi.:~;ulli d i m n s i c n s  c;f 2 ' : "  -: 2;" :.: 
an:! a ste.1 ;7-.:c_ra;c. csi.,ine: \v<!q :;,;.I i u s t e C l e  - r  ,-., " A <  .- 1 es  . 11:; ::-a?P::. .i-, 
s h e l t e r s  shl.i..L Le provided >,it;(! 2 i-anirlate? ::iaplc -::,,~r, .:I ..c.:l 

.< :, ;; + 1 ?: l,3 f r a n e ,  ~;~3_rk bench t d t h  xli-Lir?~r,? din;ensisr,s cl" 2'"' ;<: -;:<" - -" 

a steel storage zabin- t isi.r;ii e ::Fnir:.lu.: s t o r 2 ~ ; e  ~2~::ari-5:; ,jf 
l e a s t  six cubic f e e t .  Three copies  oi' t he  yrr;~:osed la yo^...'. .:' 

s h e l t e r ,  eqv~ip~~:er-!::, 2nd s i t i n g  s h a l l  Le sub,iii;~cI! to  tile 
Contrzc-Ling O f f  lee- o r  hi:: riesignat,:?d Technical r",egreasnt~-!::l~.~c, 
f o r  sppmval .  '13s i n t e r i o r  l a y o ~ i - ~ s  d i a l  1 inclv.de all ~ ? e ( : ~ ~ , ~ ~ : i i c  
and e l e c  ti-o/wc;ilmical e:?~ri; : i :J~~; , power j i s ~ ; r i ' p ~ - t l r ~ n  napLc,l 2 , 
'5attc:;; kc>~r;r, j .pLir,ction IjdyLf::' 2r:d du.cn.;ork. rntpr,i;:- 63:. - - - )  d - i C : A s  ' ' 

s h a l l  be i nc luded ,  a s  cecea::ar-,-, to skovr wal l  mourltcd i t e ~ n s  
arld oper+ingn. T':lc s;i'l.l 1 q - o ~ ;  s h a l l  in-.].l;c',.- fol;~;:i~t.l .~n:: ; 
~ ~ ~ ~ c ~ y ~  1 v. ,-.., 1 , > . "  L :3,:&.: ~ j ~ ! < > ~ > ~ t , t : ~ ~  :' !l ..:;l. - . .  i.; 2,:;:j c;?,G~-, s :  ~ ~ . ~ . ~ . ~ ,  .;.<>n~,:~i;. #.\.- 

- .  
: . ! + > - 1 ,  , .i-,-. 7-0.- 
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l i v e  i s a &  of' l5C j3.s.f. 5:1211 no t  exceeii 1/36r of t h e  spans. 
The c e i l i n g  shrill. iie desi<;;eJ -to support a, m i f o n  l i v e  load  
based upor! t he  !i:?>:i1.!~~:l1 load; Ilnposed. by equiprze-nt rmuntec! o r  
suspended r ' r x  tlic z t . i l ing ,  Design loads  s41all be based on 
the  se rv i ce  condi t ions  of paragraph 3.h.9. The s h e l t e r  s h a l l  
be designe5 t c ,  vrit,hstal?d t h e  dymxic  loads  i9i?sulting from sildden 
s t a r i 5 n g  2nd stopping d ~ i r i n g  t , r a n s p ~ r t a t i o n  and novernent over 
bim>3 :macis 15th dl cquipnent i n   lace. The dead load  of t h e  
she l te r .  and. 213.  i:-._ ,,lied equipment s h a l l  be inc lueed  i n  t h s  
d;ma-..ic c l i ~ s i ~ ,  Tke r9inin.u~ v e r t i c a l  shock loading  s h a l l  be 
3 g zncd the  r,hil?:tm l a t e r a l  and l o n g i t u d i 3 a l  shock loads  s h a l l  
be l g .  Snock l,m,ds s n a l l  be considered to  have a  rnaximux 
f r e ~ u e n c l ;  of 2,: H2. 

3 . 4 . .  i , ; s~ t e r i a l s  and ! : la ter ia l  appl ica t ion . -  b l a t e r i a l s  of 
c~nstmc-",or? s h a l l  be s u i t a b l e  f o r  t h e  intended a p p l i c a t i m  
cons ider ing  t h e  s h e l t e r  life, se rv i ce  ccnd i t i ons ,  and t r ans -  
p o r t a t i o n  loads .  Thc ~ . l t i l . : a t e  s i - t e s  Tor t hese  s h e l t e r s  :ray 
z3ange f rm c o a s t a l  enviroLmi~nr;s r,;$th s s l t  atrriosphere t o  
mocntainous a reas .  Provis ions  s h a l l  bn made f o r  prevei?tion of 
cor ros ion;  svolciance of unprote,?ted i'ayinc scr%ces ,  m o i ~ t u r e  
t r a ? s ,  znd galvanic  cou2l~: .  d m  t o  co~-'ie:t between dissirrL1ia.r 
m t a l s ;  end p r c p r  s e l e c t i o n  and a r r l i c a t i . : n  of  p r o t e c t i v e  
f i n i s h e s .  The s h l t e r  2esi:gn s h z l l  keep r:.tiintenance t o  a  
rxinirru~, during t h e  1i:e of r,he siie1i;ers with no req- ired 
pe r iod ic  r:,aintenance in spec t ion  o r  a c t i v i t y  n o m a l i y  necessary 

4. ' Tore of-tan than  Ci-.Ce ..very d ~ e e  r:lontns. 

t . .  $?re r e s i s t ance . -  ICa4;erials used f o r  s h e l t e r  cons t ruc t ion  
(hidden and e-qmsed) s h a l l  bc noncoril'u-~stible o r  f i r e  r e t a r d a n t .  
Nmoonbustib1.e ri laterials s h a l l  be dekemzined i n  aecordsnce x i t h  
A S 9 t  I 136 ( ~ c s t  f o r  Detecnining ?Tonco~:.S-~stibili.~.:%~ of Eler:lentar;r 
- .  
l i l a t e r i a l s ) .  ivTa-cerials tinich a x  i-zh2rently f i r e  r e t a r d a n t  o r  
have ~ e c e i v e d  a f i r e  retard-ant  t rea tment  s h a l l  ?reduce a f l a x e  
spread r a t i n g  of riot c .ox  than  25 i;fnen tesl-  3 I.;? accordance vsith 
BS'T.I E 84 (Surface i3~ .~ni r -g  C h a r a c t e r i s t i c s  c: i. 2-oilding X a t e r i a l s )  . 
The f i r e  re ta rdan% t rea tment  s h a l l  n o t  be sub jec t  t o  degradat ion 
due t o  vjeati?e-;'ing o r  c . ~ s t o c 5 a l  opcr-rations such a s  c leaniag ,  washing, 
e t c .  P l a s t i c  materials ( inc lud ing  f cax  i n s u l a t i o n  and sandvrich 
panel  r i g i d  f o m )  s h a l l  be processed t o  i .~!part  s e l f - e x t i ~ ~ i s n i n g  
c h a r a c t e r i s t i z s  t o  the  ma te r i a l  1,.~41en t e s t e d  i n  accordsnce wi th  
A S P /  3 535 and ASPi: D 1692, ( ~ l m l m a b i l i t y  of Rigid P l a s t i c s  Over 
0.127 C3I i n  Thickness end F l m n a S i l i t y  of P l a s t i c  Foans and Sheet ing,  
r e s p e c t i v e l y ) .  Ply :rood t h a t  i s  incorpora ted  i n  t h e  s h e l t e r  ciesigm 
s h a l l  be C-C p l - q g e d  ZXT-DFPA grade 3r b e t t e r .  Bo l t s ,  n ~ t s ,  washers,  
screws and o t h e r  rnetal connectors s h a l l  be made of n a t e r i a l  t h a t  wLll 
no t  -rust o r  corrode f o r  t h e  l i f e  of t h e  bui ld ing .  S t e e l  sk ids  o r  
franework under t h e  she14;er s h a l l  be hot-clipped galvanized a f t e r  
f a b r i c a t i o n  i n  accordmce with AST.4 Designat ion A123 f o r  s t r u c t u r a l  
s t e e l  and A153 f o r  i?arch$jare. 



3.4.10.10 Heat t r ansn~ i s s ion . -  Ttlc :r.axilnwrI n e a t  transr i s s i o n  
c o e f f i c i e n t  valxe througno~i t  tnc x o f ,  mills, ;'loor, m a  door 
s h a l l  f o r  t h e  l o c a l i z e r  and g l i d e  slop.; she1ter.s orily bc C # , l 5  
~ t u / h r  ./sq. f t  ./OF. C a l c u l a - t i o n  c l  -the ac tm.1 hea-t t r m s m i s s i o n  
c o e f f i c i e n t  s h a l l  be subrr j t ted f o r  t h e  approval of t he  C o n t ~ a c t i n g  
Of f i ce r .  The c a l c u l a t i o n s  s h a l l  be i n  a c c o ~ d z ~ c e  x i t h  t h e  methods 
and va lues  shown i n  t h e  l a t e s t  issuc- cf t h e  Fea t ing ,  Ven t i l a t i ng ,  
and A i r  Conditioning Guide and Data Book (kSHEAF Guidn) . Ynere 
i s  no h e a t  t rm.smiss ion  va lue  f o r  marker s h e l t r s  a s  :he int ,ent.  
f o r  t h i s  bu i ld ing  i s  t o  2rovide s h e l t e r  frorr. ineleraen; weather 
only.  

3.4.10.11 Lockset.- The e x t e r i o r  door s h a l l  be pnYKideCi with a  
c y l i n d r i c a l ,  l o c k s e t  equal  t o  Kodel ~ E ; ~ E ~ - u s I ;  nmdfac-cured by 
Best  Lock Co., k c . ,  I nd ianapo l i s ,  Indiana.  Thc l o c k s e t  s n a l l  be 
one which i s  adaptab le  t o  t h e  e x i s t i n g  FAA key locking  syster:~ 
provided by Best Lock Co. The l a r k  s h a l l  be provided wi th  a 
cons t ruc t ion  core which w i l l  be r ~ p l a c e d  by t h e  G o ~ e ~ n r l e n t  w i th  
a  r e g u l a r  FAA core.  

3.4.10.12 Floor.-  The f l o o r  f o r  t h e  s h e l t e r s  s h a l l  be covered 
wi th  1/8" l i g h t  green vinyl-asbestos  - t i l e  conf orrring to F e d e ~ a l  
S p e c i f i c a t i o n  SS-T-312. The f l o o r  adhesives s h a l l  r e s i s t  
degrada t ion  from exposure t o  so lven t s  and o i l .  

3.4.10.13 Roof.- There s h a l l  be no roof mounted equipment on t h e  
l o c a l i z e r  and g l i d e  s lope  s h e l t e r s .  The roof s h a l l  s u s t a i n  a  
200 pound l i v e  load ,  concent ra ted  on one square Soot placed a t  
t h e  c e n t e r  of t h e  roof simuLtaneously wi th  a  40 p . s . f .  Enow road 
wi th  a  naxirnum d e f l e c t i o n  of 1/36~1 o? t h e  spans. The roof s h a l l  
be designed t o  t s i t h s ~ a n d  40 p. s  . f .  un i f  o m  snos: l oaa ing  zd.tL;out 
damage. 

3.4.10.14 Openings.- A l l  openings f o r  condui t ,  duc t  work, e t c . ,  
s h a l l  be provided i n  t h e  s h e l t e r s  a s  necessary  f o r  f i e l d  i n s t a l l a t i o n  
of t h e  system. Weatherproof covers  s h a l l  be provided f o r  each 
opening and p rov i s ion  s h a l l  be aade t o  c a i n t a i n  t h e  i n s u l a t i o n  
r a t i n g  of t h e  s h e l t e r  if t h e  opening i s  no t  i n  use.  k weetherproof 
c lo su re  s h a l l  be provided t o  s e a l  around eacn condui t ,  o r  cab le  
t h a t  passes  through an opening i n  t h e  s h e l t e r .  Hoods (wi th  
f i l t e r  ho lde r s  f o r  i n t a k e  a i r )  and i n s e c t  sc reens  s h a l l  be provided 
f o r  a l l  a i r  i n t a k e  and exhaust openings. Hoods s h a l l  be detachable 
f o r  t r a n s p o r t a t i o n .  Hoods s h a l l  ke ga lvac ized  s t e e l  (ninirrum 24 
guage) o r  o t h e r  m a t e r i a l s  with equal  s t r e n g t h  and cor ros ion  r e s i s t a n c e  
p r o p e r t i e s .  



3.4.10.15 9oors.- The s h e l t e r s  s h a l l  have one e x t e r i o r  door. The - 
door s h a l l  be a  minimu of 3' -0" wide and a  rriinirnwn of 7 '-2" h5gh. 
The door s h a l l  be s ~ r u c t u r a l l y  sound, i ~ q x r v i o u s  t o  the  weather 
a d  s h a l l  be insu la ted  i n  the  l o c a l i z c r  ar-d g l ide  slo2e shelzers .  
A minimum. of three  ( 3 )  hinges of the "non-rising" p in  type,  a re  
required on each door. The door s h a l l  open out and be equipped 
with a  brass  o r  bronze threshold and weather s t r ipp ing  t o  prevent 
dus t  and moisture entry.  A r a i n  hood s h a l l  be proviaed f o r  
i n s t a l l a t i o n  over the door opening. The hood s h a l l  be detachable 
during periods of t ranspor ta t ion .  

3.4.10.16 Transportation.-The contrac tor  s h a l l  design a  ~ e t h o d  of 
t r anspor ta t ion  and handling f o r  the  s h e l t e r s .  The requirements of 
t h e  spec i f i c  techniques s h a l l  be provided on the  s h e l t e r  s t m c t u r e  
f o r  the  attachrrient o r  pos i t ioning of s l i n g  cables t o  f a c i l i t a t e  
l i f t i n g  (loaded with e lec t ron ic ,  e l e c t r i c a l  and nechanical equipment) 
t o  and from t ranspor t  vehic les  md onto t h e  foundation. L i f t  points  
s h a l l  be permanently i d e n t i f i e d  on the  outside walls  with 1/211 high 
l e t t e r s  o r  weld metal beads o r  l e t t e r s  recessed i n t c  a metal p la te .  
Over-the-road t ranspor ta t ion  may be on e i t h e r  a  f lat-bed t r a i l e r ,  
low-bed t r a i l e r ,  o r  o ther  means which meet I C C  regulat ions f o r  
i n t e r s t a t e  t r anspor t  i n  a l l  s t a t e s  i n  the  continental  Unites 
S ta tes .  The f l o o r  s t ruc tu re  of the  s h e l t e r s  s h a l l  be designed 
f o r  loading onto an 8'-0" wide t r a i l e r  without specia l  support o r  
p a l l e t s .  

3.4.10.17 Foundation design.- Th? s h e l t e r s  s h a l l  be designed f o r  
i n s t a l l a t i o n  on a  concrete s l a b ,  p i e r s ,  o r  grade beam a t  a  minimum 
of  6'1 above the  f in i shed  s i t e  grade, Hardware required f o r  t i e  
down of  t h e  s h e l t e r ,  except anchor b o l t s  inbedded i n  the foundation, 
s h a l l  be furnished. The contrac tor  s h a l l  design and prepare 
standard foundation construction drawings and spec i f i ca t ion  
su i t ab le  f o r  Government contrac ts  with small general con t racmrs  
a t  f i e l d  i n s t a l l a t i o n  s i t e s .  An allowable s c i l  bearing pressure 
of 3,003 pounds pe r  square foo t  s h a l l  be assurned f o r  the  design, 
~ 5 t h  a  48" naxinm f r o s t  penetrat ion.  Additional da ta  s h a l l  be 
provided t o  p e m i t  s i t e  adaptat ion bjr the  C - ~ v e r ~ ~ e n t  when s o i l  
conditions a re  l e s s  than standard. 

7.1+.10.18 Step::.- Netal s t eps  wiJi.h an i n t e g r a l  sa fe ty  handrai l  
and a  4 foo t  deep by 4 1/2 foo t  ~ L c l ?  r:!inili;x. s i z e  t o p  landing 
s h a l l  be provided a t  each 2oor f o r  p e r s o ~ n c l  access t o  the  s h e l ~ e r .  
n  he s teps  s h a l l  be removable f o r  t ranspor ta t ion  and s h a l l  be 

d e s i ~ q e d  f o r  anchoring t o  a  pou-red concrete pad (not  provided a s  
a  p a r t  of t h i s  swecificatZon) i n  accordance with ins t ruc t ions  t o  
be fu~mished by the contractor .  

7.4.10.13 A i r  conditioning.- The contrac tor  s h a l l  s e l e c t  a x l  
i ~ l . ~ ~  Lsi-nish a  ~;Tindow +-me a i r  col?ditioner f o r  the l 3 c d i z c . r  m d  gl ide  
slone shel teras  ~ n l : ~ - .  E q u i p e n t  and instzllal-,ion s h a l l  kc i n  



accordance with FAA-C-2256. The sgsten s h a l l  be s ized t o  na in ta in  
t h e  conditioned space a t  7 5 ' ~  dfy bulb and l egs  than 50% r e l a t i v e  
hwrAdity with normal design conditions a t  100 F dry bulb and 7 6 ' ~  
wet bulb, with not  l e s s  than 20 percen; spare ca2acity of the  
design load.  The a i r  conditioning load s h a l l  be ca lcula ted  i n  
accordance with the  American Sociezy of Heating, Refrigerat ing,  
and Air Conditioning Engineers (AS=) Guide and Date Boak and 
based on the  i n t e r n a l  heat  loads 04 th. e l ec t ron ic  equipment i n  
the  normal mode of operat ion as  rcell az any rrechanical heat  loads 
t h a t  r i g h t  be within the  conditioned space. 3se the  s h e l t e r  
o r i en ta t ion  which y ie lds  l a r g e s t  s o l a r  heat  design conditions. 
Included i n  the  a i r  conditioning load s h a l l  be a l l  l i g h t i n g  
f i x t u r e s  i l luminated,  one occupa-rit, and transrrjssion gains 
througn roof ,  wal l ,  and f l o o r  areas  including s o l a r  load. 

3.4.10.20 A i r  f i l t e r s . -  A l l  outside a i r  enter ing the  s h e l t e r s  
s h a l l  be f i l t e r e d  with throw-away type f i l t e r s ,  not l e s s  than 1" 
th ick .  F i l t e r  face velocizy s h a l l  not exceed 300 f.p.rr,. 

3.4.1.0.21 Heating.- The contrac tor  s h a l l  provide -the-mosta", 
control led  e l e c t r i c  heating t o  Ka in ta in  an ins ide  xenlperature 
of 7 5 ' ~  i n  the  l o c a l i z e r  and g l ide  slope s h e l t e r s  with an 

o  outside temperature of 0 F. Credit  s h a l l  no, be taken fcr hea-c 
from t h e  e lec t ron ic  equipnent. 

3.4.10.22 Ventilation.- The contrac tor  s h a l l  provide t h e m o s t a t i c a l l y  
control led  v e n t i l a t i o n  equipment i n  the  l o c a l i z e r ,  g l ide  slope and 
xarker s h e l t e r s  o f  s u f f i c i e n t  cacacitji  t o  l i r r i t  the  iriside space 

0 - tenperature t o  not  more than 10 F r i s e  above the  outside aribient 
-temperature. Propel ler  Tans, i f  provided, s h a l l  ccnfoi-r:! tc 
1.111,-F-16081, d i r e c t  d r ive ,  wall  x o m t i n g  t-ype e ~ u i p p e d  ~%;ith 
g rav i ty  shu t t e r s .  Relief a i r  dmpers  s h a l l  be !notor operated. - 
intake and exhaust openings s h a l l  have weather hoods and s h a l l  
be equipped with i n s e c t  screens. 

3.4.10.23 Controls.- Air conditioning, heating,  2nd v e n t i l z t i o n  
controls  i n  t h e  l o c a l i z e r  and g l ide  elope s h e l t e r s  s h a l l  be i n t e r -  
locked t o  prevent s i ~ u l t a n e o u s  operat ion,  ho~rever, an override 
switch shall be provided f o r  the  venki la t ion  syster.. A i r  condit ioners 
s h a l l  have adlus table  star-c i.ela:,-s. 'The v e n i i l a t i o n  s k l l  av:h:at icsl l , -  o 

s t a r t  operat ion vrhen the  ins ide  spacc temperature exceeds "5 F i n  the  
s h e l t e r s ,  but  the  thermostat s h a l l  hzve a  r: ir- irwm adjustnen-t rarige 

0 m 
from 55 t o  95 '~ .   he v e n t i l a t i o n  the rmcs ta t  i n  "she n.ark-.r beacon 

,. - 0 
s h e l t e r  s h a l l  have a  rninimw~ adjusi;ment range :T $5' .to Y ;  F. The 
themnostat(s)  s h a l l  be located  i n  a  pos i t ion  not sub,jrc: t o  d r a f t s  

, . 
o r  ex t~eme temperatures and noti l e e s  tnan f o u ~  fee: e;mv2 -;fie 
f in i shed  f loor .  A l l  conzrols, - ihem~ostats ,  and ind ica to r s  s n a l l  
have permanent markings t o  i ~ a i z a - t e  system and f-amtion.  



3. b .  10.27 ?di-ing. - Wiring shall be provided in accordance with the 
National Electrical Code and FAA-C-1217. All wiring sh-all be ~ m n  
in &mt or conciuit. Wiring diagrams and gra~hic 3yri~013 shall be 
in accordance with FAA-STI)-002. All powe?- wiring shall be color 
coded in accordance mLth the National Electrical Code frorr its 
origin at, a panelboard circuit breaker to its temdna-cion inside 
electronic equipment cabinets, mechanical/electrica1 equipment, 
or outlets. 



3.4.10.28 Outlets . -  k 120V s i n g l e  phase 20 m p e r e  ciuplzx o u t l e t  
s h a l l  be provided above each wo-rk, bench. I n  the l o c a l i z c r  and 
g l i d e  s lope  s h e l t e r s ,  a  2110V grolmded type ,  s i r g l e  o u t l e t  r ecep tac l e  
s h a l l  be i n s t a l l e d  2'-0" above t h e  f l o o r  on t h e  oppos i te  wa l l  
f r o n  t h e  prirnary hea t ing  ur-it. The ou-tle",,J3.ll be f c r  the f ~ t u r e  
a a d i t i o n  of a  supplerner~tary h e a t e r  by the  FAA. Tne o u t l e t  c i r c u i t  

. . 
s h a l l  be served by a  2C ampere bre&er  i n  t n e  power disbrlDi-ltion 
panel  and t h e  o u t l e t  s h a l l  b e  l abc lnd  ''24~V hea tc r l '  i n  l /S" h igh  
b lack  l e t t e r s  on t h e  wa l l  below the  o u t l e t .  IT; t h e  rzarker s h e l t e r ,  
a l20V s i n g l e  phase o u t l e t  s h a l l  ke i n s t a l l e d  2'-C," abovc -d?e 
f l o o r .  This  o u t l e t  will  be f o r  the  f u t u r e  add i t i on  of a  supple- 
mentary h e a t e r  by t h e  FAA. The o u t l e t  c i r c u i t  s h a l l  b e  s e - ~ w d  by 
a  20 ampere breaker  i n  -=he porrer dis t r ihu. t ior_ panel  and the m t l e t  
s h a l l  be l a b e l e d  tt12CrTJ h e a t c r t t  i n  l /2"  n igh  b lack  l e t t e r s  on t h e  
wa l l  beloiij o u t l e t .  

3.4.10.29 Light ing.-  L ight ing  l e v e l s  and equipment shall. be 2esigned 
i n  accordance wi th  t h e  t a s k s  t o  be perfomieci, tnc I l l i i r ine t i -ng  
Engineering Socie ty  Handbook a d  National  E l e c s r i c s l  Code c r i t e r i a  
arid requirelnents . The n in imm l e v e l  of I n t e r i n r  1 l i w : i n a t i o n  s h a l l  
be 75 f o o t  candles  a t  a  h c r i z o n t a l  work p l m e  jC" aScve t h e  ?loci-. 
Z x t e r i o r  i l l w n i n a t i o n ,  r:linimum 6:: wat t s  iricanciescent 1 a n p  i n  vjeather- 
proof f i x t u r e s ,  s h a l l  be provide& a t  t h e  2ocr f o r  perso?$-el s a f e t y .  
The l i g h t  f i x t u r e s  s h a l l  'cc c c n t r o l l e d  by t h e  i n t e ~ i o - .  ;.is11 :r!ounted 
switches l o c a t e d  on the l a t c h  s i ck  o f  Yne en -~ rance  door. I n t e r i o r  
l i g h t i n g  f i x t u r e s  except  Tor the marker b?acon z i ~ e l t e r  s h a l l  Le 
f l c u r e s c e n t  type.  R por t ab le  r e e l  t7ype l i g h t ,  equal  :a Ap2leton 
R e e l i t e s ,  Catalog No. XE-752G Grounded, s h a l l  be providccl i n  t h e  
v i c i n i t y  of t h e  equipnent a r eas  in thc i o c d i z e r  and g l i &  zlope 
s h e l t e r s  only. 

3.4.10.30 Grounding pro tec t ion . -  The s h e l t e r s  s h a l l  u t i l i z s  two 
sepa ra t e  anc? d i s t i n c t  grounding subsys tens ,  one f o r  clec4;ronic 
equipment cab ine t s  and one f o r  t h e  e l e c t r i c a l  por.:er  cyst^::,. The 
con-tractor  s h a l l  connect each grounding ~ u b s j i s t e : ~  toge;ner a t  a  
common p o i n t  f o r  u l t i n , a t e  attachment :,o s i t e  e a r t h  g rcmd .  i . letal  
s h e l t e r  s t r u c t u r a l  mec.bez.s and t ~ i d i n g ,  and conduits/chc-ls s h a l l  be 
e l e c t r i c a l l y  continuous and gromded i n  accordance wi th  
National  E l e c t r i c a l  Code. 'there enamel f in i s i led  di?zts anu r.rireways 
a r e  used ,  each s t r a i g k ~ t  s e c t i o n ,  e l l ,  t e e ,  and c o l l a r  (1;:here t h e  
c o l l a r  e n t e r s  j m c ~ i o n  boxes, panelboards,  e t c . )  s h a l l  be e l e c t r i c a l l y  
grounded with a  #6 ba re  copper :<re -2~rough ~ p e c i a l  c l m p  desi@ecl 
t h e r e f o r e .  

. 1 0 . j l  Ductrsork, conduit ,  arid cable.- Ducts and conduits  s h a l l  
be s i zed ,  arranged,  and l o c a t e d  t o  accornmociate p o ~ e r  condmtor s ,  
and a l l  coax ia l  and con t ro l  cab le  r equ i r ed  t o  provide a :oaplete 
and usable  system. E lec t ron ic  civ.ct~%iork s h a l l  be loca t ed  $or 
optimum in t e rconnec t ion  c a p a b i l i t y  between equipnent c a t i n e t s .  
Ductv~ork s h a l l  be wa l l  o r  c e i l i n g  rnourted f o r  maximun a c c e s s i b i l i t y ,  
The duct  system s h a l l  f a c i l i t a t e  exp,msion t o  i n s t a l l  Fdture equipment. 



F1'U T l ~ e  nx~br?  r. : - - 
Cont,m,ct, I I L U ; ~ ? ; : ~ ~ :  --- - 
S e r i a l  number: .- 
C~,rb  ~$eight ,  : 
1- 

Gro s i; weight, maximu~:l: --- goul1ds 
Shaltnr Subcontractor: 
She l t c r  Subcontractor: ( i f  sppli<;ablc)  

I+la.ximm gross v ~ i g h t  i s  defined a s  the  1:ia&r;u?; possible weight of 
+212 s h e l t e r  and i-ts contents as  dc:scribecl. i n  paragraph 3.4.10.4-. 
Curt; m i g h t  i s  defin.ec! a s  t h e  shelter7 weight ~ ~ L t l l  o r l y  niechmical 
a rd  e lec t - i ca l  eq:~ipmen-i, i n s t a l l e d .  The r~anuf ac t u r e r  ' s n m c  s h a l l  
not  be vi.si;jle oil t41c i'inished s h e l t e r  except on tit? data  plat,,?. 

4 . 1 0  Docmentati.on delivery.  - The origin?l:: of the  c o n s t x c -  .,' . 
t i o n  drawings and speci%c?tions,  ~ e p r o & w i k l e  copic;: o f  -the 
st;mda.a.d. layouts ,  s h e l t e r  fabr ica t ion d~~atrini:~n arid ;?c-cif  icaCi o m ,  
and f i n a l  copies of r e l a t e l  des iP  ca1cula:;ions s h a l l  b:. cieliT;ere? 
t o  the  Contracting Officer  o r  s e t  f o r t h  i n  t h o  contm,ct sche6ule. 
The origir,zl submissions Tor reviaw and approval. s h a l l  be del ivered 
a s  s e t  f o r t h  i n  t h e  contrac t  de l ivery  schedule, The o r i g i n d s  of 
-the standard layouts  and s h e l t e r  f'abricatiolz 'drawings and apecif ica-  
t ions  r d t h  a l l  rmdif ica t ions ,  ~ o r r e c t ~ i o n s ,  and as-'mil% changes 
shown shall. be del ivered t o  the  Contracting Officer  as s e t  f o r t h  
i n  the  contrac t  schedule. 

3.4.11 Health an-d safety.-  Dependable protez t ion of operat ional  
personnel agains t  hea l th  an6 sa fe ty  hazards and agains t  dmage t o  
eql~ipnent  through malfunctioning of any equipnent t h a t  cor:iprises 
the  Cstegory I31 ILS s h a l l  be provided a s  an i n t e g r a l  f ea tu re  of 
the system design. This design s h a l l  s a t i s f y  the  applicable 
requirements described i n  the  U.S. Department of Labor, OSU, 
Occupational Safety and Health Standards as  required by the  
Occupational Safety and Health A c t  of 1970. Adequate provisions 
s h a l l  a l so  be included f o r  ensuring the  hea l th  and sa fe ty ,  of 
personnel from t h e  hazards of moving machinery, high voltages,  
high i n t e n s i t y  RF rad ia t ion ,  and X-Ray. Necessary ind ica to r s  and 
a l a m s  s h a l l  be provided t o  ind ica te  the  s t a t u s  of working o r  
f a u l t y  conditions of equipment. A l l  p rotec t ion,  sa fe ty  a d  
devices s h a l l ,  as  f a r  a s  poss ib le ,  be on the  f a i l - s a f e  pr inciple .  



Cables shall have energized conductors appearing only on 
f ernale comectors; 

The segregation of porrer cable fro111 cables carrying 
communications and control aigrsls is required; and 



CabLnets and enclosures shall be designed to protect 
personnel from radiation hazards. With all penels, doors 
and other shielding ir: place, the RF radiation flux 
density shall not exceed 10 n m  per square centimeter at 
a distance of one foot fro12 the cabinet. X-ray radiation 
shall not exceed 2 milliroentgen per hour. Shall these 
values be exceeded ~sith the covers removed, appropriate 
warning of radiation hazard shall be placed on the equipment. 
If a twling or maintenance operation is necessary with covers 
removed and equipment energized, the above specifications 
shall be met with cover removed. 

3.4.12 DrawTng requirements. -All relevant dra1~5ngs shall be 
provided that identify the Category 111 ILS m d  are required to 
describe the system, subsystems, and equiprent units for the 
purpose of installation. Drawings fo? the localizer, glide 
slope and xarkers shall be prcpared and furnished by the contractor, 
complete, in accordance with all requirenents, and shall include 
the items tabulated below. Each subsystem shall perfom as 
specified pihen installed in accordmce w2.th the data furnisned. 
Sub-mission times are as shoi\m in the contract scheciule. 

(a) Standard layouts - for the localizer, %he glide slope 
and xarker shelters, all equiprr.cnt and site la you^. 

(b) 3esign/fab3cation draw5ngs and specification - Including 
consknxction of the ?,ransportable shelters and installation 
of all electrical , arci r:!echznical and electronic systens. 

( c )  Construction drawings ax5 specifica~ion - including 
fmndations; g-omding and unaerground connections and 
interface witrl  he antenna. 

(d) Calc-&ations - including all design calc-dations, envirom-en- 
tal control e quipnent ca-,?aci ty , calculation, design asmmptions, 
m d  parmeters. 

( c )  Connection arla tabuliar L r i ~ i n g  cliagrms showing the inter- 
connection between various equipxent mits of each 
subsyster?, including details, such as color codes of all 
biring, ar-d connector2s required for the installation. 

( f )  Install2tion a r ~ l  mounting details including physical 
2rLelision=. for e~dp!;;en-L units an?. iziterfaces :dth o u t s i d e  
units znc? %he !ro.~mting hardware for e~uipnent xc?its. 



~ ~ - ~ - 2 4 9 4 / 1  and ~A.A,-~-21+?4/2 :;!;:211 :.? fli~.nis?ir::i a; spsciiiied 
,,I 3 , ~ s a l c  an? es i n  t h e  i r iv i tac i3n  f o r  b i d s  o r  iq..c-ilns (; f o r  : . - - r - f  

f u r t h e r  s p e c i f i e d  he re in .  2ldiviL;aal j .ns t r r~c t i - ;n  bc&.rs s k l l  
br provided f o r  the l o c a l i z e r  : - t a ~ , i o ! i ,  cliie a l cpe  :;tati,ri, 
marker beacon s t a t i o n s ,  f a r  f i ; y - l ~ ~  rro?i-tor, rer;oi c i n d i c z t i c g  a ~ d  
con t ro l  u n i t  , and mairhenance ::Lorli-tor. ( i f  furrii  shod) . '3~> 
i n s t r u c t i o n  books s h a l l  a l s o  inc l ?& 511.; & s ~ i p t i o : i ,  :ne.intmancn, 
ope ra t ton  of -the s t r u c t u r a l ,  r r ie~l l~mioal  am2 e l e c t r i c a l  systems 
furn ished .  

3.5 VHF Loca l i ze r  subsystem 

3.5.1 Loca l i ze r  genera l  requirements.-  h completely equipped VXF 
Loca l i ze r  subsystem s h a l l  cons is ;  of t h e  f o l l o w h g .  

( a )  Dual t r ansn i i t t e r s  with associa-rec? mo&dation, r - cc t ro l ,  and 
automatic change over  equipr-eni . 

( b )  Loca l i ze r  antenna a r r a y ( s )  wi th  a s soc i a t ed  cabling, d i v i d e r  
ne twork(s ) ,  o r  d i s t r i b u t i m  - m i t ( s ) ,  i n t e g r a l  monitor ing 
pickup devices  and combining u n i t ( s ) ,  obs t ruc t ion  l i g h t s ,  
antenna support  s t r u c t u r e s .  



(c) One Localizer Monitor group. 

(d) One shelter group, complete with electrical wiring and 
environmental controls, as specified in 3.4.10. 

3.5.2 Localizer operational requirements.- The VHF Localizer 
shall provide lateral midance in the horizontal plane to air- 
craft in approaches to and landing at airfields. The radiation 
field pattern shall produce a composite field pattern which is 
amplitude xodulated by a 90 Hz and a 150 Hz tone. 

The radiation field pattern shall be such that )hen air observer 
faces the Localizer from the approach end of the m w a y ,  the depth 
of modulation of the radio frequency carrier due to the 150 3z 
tone shall predominate on his right-hand side and the 90 Hz tone 
shall predominate on his left-hand side. 

3.5.2.1 Operational radio frequencies.- The VKF Localizer subsystem 
shall be inherently capable of operating on any carrier frequency, 
in 0.05 Tmz increments, mithin tine operational band of 108 to 112 
IbiHz without basic design changes. The frequency tolerance shall not 
exceed 0.002 uercent. 

The VHF Localizer subsysten, as provided, shall operate on one of 
the selected operational carriers as listed in Table 1, Local.izer 
Operational Frequencies. The operational frequency shall be 
specified by the Government. The operztion of the VHF Localizer 
subsystem at the different frequencies as listed in Table 1 may 
require substitution of modular devices. To change $he operational 
carrier frequency, the VHF Localizer subsysten? shall be capable 
of being xodified by modular substitution only-. Only adjustnents 
which are considered to be of field level nature shall be required 
for a frequency change. If a two-frequency configuration (capture- 
effect) is employed, the frequencies of the RF carriers shall b~ 
individually adjustable and the noa5nal Sand occupied bg the 
carriers shall be syirmetrical about the assigned frequency. The 
frequency separation betrreen the course and clearance carriers kith 
all tolerances applied over the environr.enta1 conditions shall not 
be less than 5 KHz nor more than 14 KHz. 

TABLE 1. LOCALIZER OPERATIONAL FREQUENCIES 
(rmz ) 



2.5.2.2 Coverage.- When the transmi-ther RF power output is reduced 
to the monitor alarm point, the Localizer shall provide signals 
along the front course line sufficient to allow satisfactory 
operation of a typical aircraft installation within the Localizer 
and glide slope coverage sector. Each sector is norrJlnally 2 10 
degrees at a distance of 25 nautical miles and from 2 10 to + 35 
degrees at a distance of 18 nautical miles from the centex> of 
the localizer antenna. Signals shall be receivable, over the 
specified coverage, at and above a height of 150C feet above 
the elevation of the threshold reference or 1000 feet above 
the elevation of the highest point within the intermediate and 
final approach area, whichever is the highest, up to a surface 
extending outward from the Localizer antenna and inclined at an 
angle of 7 degrees above the horizontal. The ratio of course- 
signal to clearance-signal strength in space within the front 
course sector to the coverage limit shall be not less than 10 dB 
where coverage is achieved by a Localizer subsysten utilizing 
two radio frequency carriers. The requirements of Annex 10, 
Part I paragraph 3.1.3.3.2.3 are also applicable. 

3.5.2.3 Polarization.- Localizer radiation shall be horizontally 
polarized. The vertically polarized component wi-chin a sector 
bounded by 0.02 3DM on either side of the course line shall not 
exceed that which corresponds to a DDM error of 0.005 when an 
aircraft is in a roll altitude of 20 degrees from the horizontal. 

). 

3.5.2.4 Modulation.- The nominal depth of modulation of the radio 
frequency carrier due to each of the 90 Hz and 150 Hz tone shall 
be 20 percent and the modulation shall be within 19-21 percent. 



- 9.5.2.5 Course aligrrr~ent accuracy.- Eased on a noniiial sector 
width of 700 feet at threshold, the lrean cozrse line shall be 
adlusted and maintained within linits equi~ialent to + 10 feet - 
from the rmmy ceritei21ine at tlne ILS reference datum. 

3.5.2.6 Displacement sensitivity.- !?he norninal displace~ent 
sensitivity within the half course sector at the ILS reference 
datum shall be G . C C O ~ ~  ~~h~/I"oot, based on a norrind sector width 
of 760 feet at the E3 reference datu~. The increase of DDTJ shall 
be subs+;antiallj- linear with respect to anLdar displacement from 
the front course line (where DDM is zeroj up to an angle on either 
side of the front course line \+]her& the 3D.l is 0.180. Frorz that 
<angle to 2 35 degrees, the DDh: shall be not less than 0.180. 

the course is widened sufficiently to cause an alam, the 
7lDM shall be not less than 0.165 from 1 4 to + 10 degrees. - - 
3.5.2.7 Course sector width.- The Localizsr sector width shall 
be tailored to a value of 700 feet at the rmway threshold, 
except that is shall be not less than 3.C, nor more t h ~ ~  6.0 
degree; and shall be maintained within 10 pcrcem of thc tailored 
value. The sector width shall be easily acijustable betlieen the 
valdes of 2.4 and '(. 2 degrees. 

3.5.2.8 Identification.- The Localizer snall provide for the 
sixultaneous transxtssion of an identification signal on the 
sane radio freq~ency carrier as used for the L,ocalize? rr"uactZon. 
The tr~ns~mission of the identification signal shall not interfere 
in any way with the basic Localizer function. The identification 
signal shall be produced by Class A2 nodulation of the r.adio 
frequency carrier using a modulation tone of 1020 + 50 Hz. The 
exissions carrying the identification signal shallbe horizontally 
polarized. 'vker.e two carriers :Are modul2ted with identification 
signals, the re!.ative phase of the xodulations shall be such as t)o 
avoid -the occurrence of ndls wi-khin the coverage of t h e  Locslizer. 
The identification signal shall exploy the International Xorse Code 
axid shall norcnally consist of three letters. It shall be capakle 
of being preceded by the International Tdorse Code signal of tile 
le-tter "Itt .  The identi3cation signal shall be tranemitted at a 
speed corresponding to approximately ' j  words per :rAnut.e, and shall 
be repeated. at apgrorLmately equal intervals, not less than 6 ti!xes 
per minute, at all times during which the Localizer is available for 
operation use. During all times that the Localizer is not available 
for operational use, as for example during removal cf navigational 
corponents or 6uring test OF maintenance, the identification signal 
shall be suppressed. The identification rnochla'tion of the carrier 
shall be adjustible to all percentages from zero to 15 percent. A 
continuously adjustable control shall be provided for this purpose. 



3.5.2.9 Loca l i ze r  s i ~ e  c r i t e r i a . -  ?he Loca l i ze r  s ~ t e m a  e~uiprnent  
group s h a l l  be designed t o  be l o c a t c a  C-Z t n e  s t o p  c n c  o f  ,he run-ray 
and t o  be pos i t i oned  on t h e  m w a y  cen;erline ~ x t e n d ~ u  i n  a 
symnetr ical  o r i e n t a t i o n .  Other c i z i n g  c o n z i % ~ ? 2 t i o c ~  a r r  2s 
fo l lows  : 

( a )  Ifinimw~ dis tance . -  The miniyr.wi di.:tance fro: t h e  E ~ o : :  

end of t h e  runliay t o  t'ne Locs l i ze r  an",nm s n a l l  nos 
l e s s  zhan 600 f e e t .  The sp t i :wL As tancc  5.- 1'33 Z e r t .  

(b) Yaximun d i s t ance .  - The n.axirr:m. al lowabls  d i s t ance  f r m  t h e  
s t o p  end of t h e  runway t o  t h e  Locs l i ze r  an terna   hall be 
2000 f e s t .  

( c )  Eleva t ion  of t h e  Loca l i ze r  antenria.- The s n t e m a  s h a l l  have 
the  rdnirnum he igh t  necessary  t o  s a t i s f y  t h e  coveia-e requi re -  
ments s p e c i f i e d  i n  3.5.2.2.  7ne p l a c m e n t  of :nr an-,ema s h a l l  
be c o n s i s t e n t  wi th  s a f e  o L s l r x t i m  clcazance ~ r ~ c t i c e z .  

5 .  Loca l i ze r  t r a n s m i t t e r  group 

2.5.3.1 Loca l i ze r  t r a n s m i t t e r  group, genera l  requirements.-  'The 
VKF t r a n s m i t t e r  group s h a l l  be compost-d of those equipnents  
involved i n  t h e  generat, ion, r e p l z ? i o n ,  anc-3. r o d ~ d a t i c z  c;? l o c s l i z e r  
s i g n a l s  by &a1 systems, interchangea-ble i n  main or "hot" standby 
conf igura t ion .  While t h e  des igna ted  ~ a i r :  s;isie;~. i s  o p e r a ~ i n g  i n t o  
t h e  antenna group, t h e  d e s i p a t c d  stan&;? SyEtenl s h a l l  ?is opera t ing  
uqder n o n i t o r  system con t ro l  in-?,\2 a ~LX~I-L ; .  10x1 -:i?ro~.gil I?- ?hangeover- 
t e s t  assembly. Inmediate changeover ::hall be e f f e c t e 5  . - -&o;nat i?~l ly 
on cornand of t h e  monitor ing systerr. or7 by ~ a r m a l .  overricir: . 
5 . 3 .  Loca l i ze r  t r a n s m i t t e r  g~:o-up perfom.ance .- Tap tr.ansr:iitter 
u n i t s  s h a l l  be c r y s t a l  o s c i l l a t o r  c o n t r o l l e d  and s h a l l  be capable 
of ope ra t ion  on a l l  assigned Localize.: frequencic:i -.cithir, t h e  
range of 108 T4Hz t o  112 Isciz wit!?- c)onti.nuously a d j u s t a b l e  OLI'QJ~ 

power, r e j e c t i o n  of harmonic f reqpcnciee and n o i s e ,  and ::io6ulatior~ 
c h a r a c t e r i s t i c s  a s  s p e c i f i e d  under t h i s  paragra2h. T i l (  transirA t t e r  
type  s h a l l  be capable of se rv ing  e i - ihnr  course o r  c learance  s igna l  
generated f u m t i o n s .  Both course and c learance  (cap;~ .z ;  e f f e c t  
con f igx ra t i cn )  .>ransmi t te rs  oha1.l perf'or: s? foll3:rz ove:. tht: 
s e r v i c e  condi t ions  i n d i c a t e d  i n  paragraphs 3.5.3.3 through 3.5.3.5. 

3.5.3.3 Transmi t te r  ou tput  power.- The t r a n s m i t t e r  c a r r i e r  o-atpa; 
Dower over  t h e  frequency range s h a l l  SE a d j u s ~ a b l e  frorr: 13% t o  
150% of t h a t  r equ i r ed  t o  meet tl.?~ co-v?rage s p e c i f i e d .  Adjustment 
of a t  l e a s t  40 percent  of 130 percent  of t h c  r a t e d  - , r a x r 5 t t e r  
ou tput  power over  th is  range s h a l l  n o t  change t h e  modalation 
balance by more than  0.002 DEN, t h e  course width by nore than  2.0 



percent and the percentage of identification modulation by more 
than 10 percent of normal. Power output shall not vary more 
than + 5% with DC operating voltage variations of + 15%. - 
3.5.3.4 Transmitter stability.- After initial adjustment under 
normal test conditions for optimum transmitter conditions, changes 
over the service conditions shall not exceed the limits tabulated 
below: 

(a) Carrier power at carrier output + 10 percent - 
(b) Sideband ratio + 0.5 dB - 
( c) Carrier modulation + 1 percent (each tone) - 
(d) Carrier modulation balance + 0.005 DDM - 
(e) Sideband balance + 0.3 dB - 
(f) RF phase between carrier and + 10 degrees - 

sideband outputs 

(g) Navigational tone frequency + 1.0 percent - 
(h) Transmitter frequency + .0002 percent - 
(i) Harmonics or noise signal 60 db below carrier 

output level 
(j) Residual carrier modulation 0.1% 

(k) Identification frequency + 15 Hz - 

7.5.3.5 Stabilization time.- After initial adjustment under normal 
test conditions, changes from the initial room temperature readings 
occurring between three second and 15 minutes after initial applica- 
tion G-21 00/1 (modifies 1-4.12 for this application) shall not 
exceed the limits tabulated below. The readings for each parameter 
shall be taken at three seconds after energization, and on a 
continuous recording basis for 15 minutes after energization. 

(a) Carrier power at carrier output - + 10 percent 

(b) Sideband ratio - + 0.5 dB 

(c) Carrier modulation - + 1.0 percent (each tone) 

(d) Carrier modulation balance - + 0.005 DDM 

(e) Sideband balance + 0.3 dB - 



(f) FP Phase between carrier - + 10 degrees 
an6 sideband o~tput 

(g) Navigation tone frequency - + 1 percent 

(h) Identification frequency - + 15 HZ 

(i) Transmitter frequency - + .0092 percent 

3.5.3.6 Control functions.- A witch shall be provided to turn 
the transmitter output radiation on and off. In addizicn, it 
shall be possible to select either local or renote o,or,trol of 
this function. 

3.5.3.7 Crystal.- Two of each charnel de~e-mAning crystals shall 
be furnished with each zransnitter in accoraance tdth a listing 
or" channel frequency assi~nr;.ent~ tihich will be furnished kj- the 
Government. In order to change the trans~Ltter frequency, the 
cyrs~al shall be the only corriponent reqdring replacecent. The 
crystal shall be easily removable fror? a plug-in soc~ct. 

3.5.3.8 Crystal Oscillator Stabi1i:y.- Crystal oscillators and 
and related corr?=,onents shall be selected to ensure o~tpdt 
frequency stability withir- + 2 pprri over environmental I1 Service 
conditions and DC supply voitage variations of 2 15%. 

7.5.3.9 Crystal oven.- X crystal oven shall not be used. 

7.5.3.10 Resonance points.- There shall be no indication cf 
more than one resonance point over the complete range of 
travel adjustment for all controls normally used in tuning 
or adjusting the transnitter to rLeet equipment specification 
requirei-nents. This requireilient ohall be rreL over t h e  s2eci- 
fied frequency range either during tile procedure of tuning the 
transmitter or after all stages are tuned to resonmce, regardless 
of the transnitter power ou.tp~:t. 

7.5.3.11 Indicator lights.- Indicator lights shall be 2rovided 
m-d mounted on the front panel of th? RF uniz ",=, iniicate tne 
application of powe? and local-remote control. 

1 2  Identification rKodulation.- Identification tone signal 
~odulation of ",he transrr~tter(c) shall be adjustable be4;rwen P 
percent and 15 percent and shall moailate the rr.axin!m carrier 
output 10 percent with no rnore t h e  1.0 percent noclulation distortion. 



3 . 1 3  I d e n t i f i c a t i o n  xnit . -  The iden t i l i ' za t ion  u n i t  s h a l l  be 
a  sol id-s ta te  osc i l la tor /keyer  capable of the  generation of 
lC20 Hz rnorse code characters  as  required f o r  Localizer  s t a t i o r  
i d e n t i f i c a t i o n .  Character generation s h a l l  be d i g i t a l l y  
control led  and si lal l  be p~ogramnable by the  Lxse o f  s trapping 
:'-mpers o r  equivalent.  The keyer s h a l l  provide character  timing 
as  Tallows: 

( I )  Dot length:  0.125 secona 

( b )  Dash length:  0.375 second 

(c) Length 05 space between 0.125 second 
&ots and dashes i n  a 
continu.ous s e r i e s  and within 
s code character  

3.5.3.14 1.2. u n i t  2erfomance.- The ke7ing r a t e s  shall remain 
within 15  p;,.rcent of the  design center  values under the  
environment aci-vj-ct? conditions of te:nperature and hu-nidity. 
Keying pulses ~ 1 ~ 2 1 1  s t a r t  without undesirable t r a n s i e n t s ,  
s h a l l  nave not  d i scon t inu i t i e s ,  and s h a l l  s top without 
u n d e s i ~ a b l e  t r a n s i e n t s .  Trensien'c peaks ciue t o  keying s h a l l  
not  exceed 2 percent of t h e  pzak  m p l i t u d e  of %he nomial audio 
freopency riavef crcl zt the  n:od~lato-r output.  It s h s l l  ?;r- possible 
t o  s e l e c t  e i t h e r  kejre2 o r  &eyed rnodula";ion o r  t o  remove a l l  
modulation f  ro:n the t ransmit ter .  Additional keying perf armance 
m-d othe? requirem?nts a re  as  i'ollows : 

) Ton,? o s c i l l a t o r  freau-ency s h a l l  be 1020 Hz, t 15 Hz over 
Environqeni; I1 Service conditions and nominal DC Supply 
vol+,sgp vxn ia t ion  of t 15%. - 

( b )  Dis tor t ion  s h a l l  not  exceed 2 percent  at 5 dBm. 

( c )  Output stability s h s l l  be 1 d b  over Enviroment I1 - 
Service coriditions and nomdnal TIC S-a: )ply vol;ap 
va r ia t ion  of A 15%. - 

( d )  Character output zapabi l i ty  s h a l l  be  he i.5oi-e Code 
l e t t e r  "I" p l u  trjo o r  three  se lec table  i4orse Code 
I d e n t i f i c a t i o n  l e t t e r s .  

( e )  DKE keying output.- Frovisions zhal l  be grovided f o r  
syxch-.onous keyigg oP an associated Di.E f a c i l i t y  (not  
furnished under t h i s  spec i f i ca t ion) .  M:E i d e n t i f i -  
ca t ion i s  des i red ,  every four th  cycle of l o c a l i z e r  t rans-  
i d s  s iox idei i t i i ' icat ion ice;-in< s h a l l  Le ornitted 2nd presen-sd 
ins tead i n  the  form of c o n t i n u i t j ~  keying of the  D.E output 
terminals .  Thus the  DM3 will be keyed with one cycle of 



IJIorse Code identification appro~ir~ately eveor 33 zecond~ , 
followed by three (3) localizer keying cycles. Keying of 
the DME is accomplishes by ccmpleting thc positivt grow-3 
return of a 48 VDC relay. The relay and ope?+=ine vol~age 
are not required to be furnished under this s1;ccifica:ion. 
One output terminal is permitted to be at equipment ground 
potential. The maximurl open circuit voltage appearing on 
the other terminal w i l l  be 50 YDC. The relay curren; :ill 
not exceed 25 ma, under t;hich concli-,ions the voltage drop 
across the terminals shall not exceed 1.0 volc. D T 3  kej.lr~g 
shall not be affected by operation of zhe Localizer keyer 
selec~or switch described under the Idenkification Unit 
portion of this paragraph. 

3.5.3.15 VKF PIodulator. -The modillator assembly shall be 
capable of generation and synchronizatio3 of 00 Hz and 150 Hz 
sine wave tones, and the amplixude rodulation of the radio 
frequency carrier with these tones. 

2.5.3.16 Modulator assembly design.- The rrodulator assembly 
shall provide: (1) an output containing the FJ carrier 
modulated by the navigation tones and identification tone, 
(2) an output containing only the separate sideband frequencies 
of the navigation tones. Mechanical modulation techiqu.es shall 
not be employed in the design of the :r,odulator. 1nPut/ou:put 
impedance shall be 50 ohms nodnal and the input vswr shall not 
exceed 1.15:l. 

3.5.3.17 Modulation tones.- The modulating tones shall be '3 Hz 
and 150 Hz within - + 1.0 percent. 

3.5.3.18 Audio phase of modulation tones.- The modulating tones 
shall be phaselocked such that the demodulated 90 and 150 Hz 
signals appearing at the carrier output pass through zero within 
50 microseconds of each other in the same direction, every 1/30 
second. 

3.5.3.19 Carrier modulation.- Nodulation of the carrier output 
signals over a minimum range af 17 to 23 percent for each 
navigational tone, shall be accomplished by the use of a continuously 
adjustable control which shall not produce a change of more than 2 5 
degrees in RF phase between carrier sideband outputs as measured over 
the service conditions of temperature and hmudisy. Ad,iustment of 
the modulation control over the range specified herein shall have 
no effect on course structure, or sytrnnetry of course width. 



3.5.3.20 Modulation balance adjustment.- A continuously adjustable 
control shall be provided for precisely adjusting the total 
modulation balance, 2nd for sirnulating ciimges in the localizer 
course position. Throughout the range of adjustment of the 
rnodulation percent control, and without making any other 
adjustment within the modulator, adjustment of the moduletion 
balance control shall provide total modulation balance. The 
control shall enable the localizer to be adjusted to meet the 
course aligmnent requirements. 

3.5.3.21 Sideband amplitude control.- A sideband amplitude 
control shall be provided to enable adjustment of the localizer 

0 coxrse sector width over the range of 2.0 to 7.5'. Adjustment 
of this control over its range shall not change the carrier to 
sideband. phasing by more than + 5.0 degrees as measured over 
the service conditions of temperature and humidity. 

3.5.3.22 RF phaser control.- A continuously adjustable phasing 
control shall be provided for shifting the P3 phase of the 
signals appearing at the carrier output over a range of at 
least 2 30 degrees from normal. 

r.. 2.9.3.23 Modulator navigation tone control.- A control shall 
be provided to enable independent removal of the navigation 
tones from the RF carrier. 

3.5.3.24 Modxlator test circuits.- For test purposes, a minimum 
of four identical linear detectors for sampling the respective 
signals at the carrier output, sideband output, 90 Hz and 150 Hz 
outpot, shall be provided. The output of each of the linear 
detectors shall be a minimum of 300 aillivolts into a 2CK ohm 
load and shall be available at type BNC coaxial connector test 
jacks. 

3.5.3.25 Carrier signal at sideband outp;J - Iqith the nodulator 
adjusted for optimm conditions, for m y  coimination of sideband 
amplitude control or sideband phaser control settings, the carrier 
power appearing at the sideband output shall be 60 dB or more below 
the carrier power appearing at the carrier output when measured 
over the service conditions of temperature and hwnidity. 

3.5.3.26 Distortion of demodulated navigation tones.- With the 
equipment adjusted for optimum conditions, the signals appearing 
at the Carrier Output and Sideband Output test jacks shall be 
such as to produce a demodulated signal with equal 90 and 150 Hz 
components and distortion components which do not exceed the 
following . 



Frequency 
Distortion component referred 

to 90 or 156 Hz signal 

180 HZ 3 percent 

2 7 ~  HZ 4 percent 

300 Hz 4 percent 

450 Hz 4 percent 

All other frequencies within 2 percent 
the range of 33 to 4000 Hz 

Ln addition, the total harmonic distortion shall not exceed 8 percent. 
The above distortion requirements shall also be net l~hen the input 
power to the modulator is variec over the specified range of the 
transmitter power output, 

3.5.3.27 Equipment changeover, test, and energy distribution 
requirerr.ents.- Changeover circuits shall be used TO connect the 
antenna to the principal or standby transmitzer enamel on 
coimand of the control unit. Four thmline ~<;a~trr,eter dezectors 
shall permit testing of 1:avefoi-r. and noTder levels of the signals 
for maintenance and alignment pu-?poses, ~rhile phase and power 
corrected outputs frorn tne designateu standby transrritter/ 
modulator are continuously monitored for operational readiness. 
Changeover and test perfomarlco shall be as follows: 

linpedance shall be a no:iinal 50 ohms at all XF ports. 

Insertion loss shall not exceed 0.1 dE3. 

Sluitching the to changeover the standby transmit-cer to the 
antenna array shall not exceed 3CO milliseconds (ms) after 
command of monitor control. 

VSIF of 5?e  ports shall not zxceed 1.15:1. 

Phase error due to internal line leng~hs shall not 
exceed 2 degrees. 

Any 33' signal from the standby subs;rs~em shall be at 
least 60 dB belori the carrier level of the main mi: as 
measured at the input to the antenna equipment group. 



3.5.3.28 Phase shifter requirements.- Continuously adjustable 
phase shifters shall be provided for shifting the -RF phase of 
the signals appearing a' the sidebmd output for the main 
standby equipments in both course and clearance transmitters. 
Phase-shifter minimum perforniance shall be as follows: 

(a) Nominal impedance shall be 50 ohms with VSWR not exceeding 
1.15:l. 

(b) Minimum net phase angle adjustment capability shall be plus 
and niinus 30 degrees at 110 MKz. 

3.5.4 Localizer monitoring and control 

3.5.4.1 P/ronitoring general requirements.- The localizer station 
subsystem shall be equipped with a high integrity monitor group 
for fault detection. Automatic switchover or shutdown shall 5e 
initiated on command of the monitor group when critical parameters 
exceed specified limits. The monitor group shall be capable of 
operation in conjunction with a remote indicator/control unit, 
providing audible (including Localizer ident) and visual indication 
of subsystem status and complete, positive control over the 
subsystem. The Localizer subsystem shall have triple monitors 
such that each specified radiated parame5er (course, width, 
clearance) is examined by three identical monitor charnels, 
including detectors with inputs in parallel. Two identical 
monitor channels shall sense a parameter (RF, SDM and/or DDM) as 
being out-of-tolerance before shutdown or transfer is initiated. 
The standby transmitter shall be monitored by single monitors for 
RF, SDM, DDM and Ident out-of-tolerance alarm of a single monitor . 
or loss of the standby transmitter(s) shall produce indications of 
abnormal operation. The total period of radiation outside the 
performance limits shall not exceed 1 second. Any of the following 
conditions shall cause transfer or shutdown, as appropriate. 

(a) A shi1-t of the mean course line from the runway centerline 
equivalent to more than 10 feet at the ILS reference datum. 

(b) Power reduction 

(1) Single frequency system. A redxction of power output 
to less than 50% of normal. 

(2) Two frequency system. A reduction of power output for 
either carrier to less than 80% of normal or to any 
point causing the guidance signal to fall outsiae lbits 
for both clearance and course signal. 

(c) A change in displacement sensitivity to a value differing by 
more than 10 percent of nominal. 



(d) A change in sum of modulation percentages (SDi) by more than 
+ 2% of nominal per tone. - 

(e) Loss of location identification signal or reduction of modu- 
lation level to less than 5Cg of ilondnal. 

(f) When an open or short fault exists at any antenna elerient, 
feed or monitor line, RF di~tribution or recombination 
circuit. 

(g) Xechanical misalignment of' my- ante-m-a elerwnt. 

The standby monitor shall nonitor conditions (a) through 
(e) above for the standby transmitter( s ) . T.lonitor channel2 tnrough- 
out the Localizer subsyste;?. (except identification tone ~onitors if 
separate) shall be fur?_ctionally and nechanically interchangeable 
and shall simultaneously monitor the D I N t  SIN, and iW level of the 
detected course and clearance si?>pals. Circlnit conditions shall be  
adjustable \&thin the rnonitor enamel by neanrc of pluggable 
progrmuning :umpers or switches, and potentiometer settings. A 
suitable meter or meters, and circuitry shall be p-ovi6.d in the 
equipnent cabinet or in indivifiual channels to allotr final 
calibration of the monitor channel in place, and self test 
switches or circuitry as required shall provide conditions essential 
for adjustment. Xonitor charnel fron-: panel lamps or other devices 
shall indicate power on and merrLorized alams fror:, DDIdI, 3D?+i, and 
RF detection logic. Category TI1 and Cat,egorjr I1 perfoi~zance level 
alarm outputs shall be simultaneously generated for DDI!': alam levels. 

Lnterface requirements for the indiviclual monitor channel shall 
include : 

(a) DC levels proportional to DDM, SD4 and F@' levels shall be 
provided and available to ;3e interfaced for maintenance 
monitor prealarm generation and/or recorder inputs. 

(b) Individual DD', SI>Td:, and level a1arn.s shall be placed 
on the interface buss as logic levels, anc ahall be 
latched until reset fron an ext~mal control circuit. A 
general alarm output shall be logic lo~i for all alarms. 
Front panel lamps or other devices at the individual monitor 
channels shall indicate the presence of a memorized fault, 
as well as a powrr on condition. 



3.5.4.2 Localizer monitor fail-safe.- The localizer monitor shall 
be fail-safe such that failure of any part of the monitor shall 
either result directly in an alarm condition, or as a minimum, 
shall not alter any alarm threshold level in the direction of 
tolerating greater deterioration of the transmitter output 
characteristics than permitted in the absence of such failures. 
For such parts as electronic or electromagnetic switching 
devices where it is not practical to provide fail-safe operation 
under both modes of failure (open circuit and short circuit), 
fail-safe protection shall be provided for the mode of failure 
having the higher probability. 

3.5.4.3 Localizer monitor stabilization.- All monitor channels 
shall be stabilized within 2 seconds after initial application 
of radiated signals. Concurrently, internal monitor control 
action shall begin within 2 seconds after initial application 
of radiated signals when such signals are outside of allowable 
tolerances. Interaction of all the monitor parameters shall be 
minimized allowing simple straightforward adjustments of all 
monitor parameters in turn with mini~n~n readJustment. 

3.5.4.4 Far field monitor.- Each of the three monitor channels 
of the far field monitor shall be capable of simultaneous setting 
to both Category I11 and Category I1 alarm limits. Any two of the 
three Ca'tegory I11 course alarms shall cause the remote control 
indicator to downgrade the ZLS status whenever two Category 111 
monitor alarms exist simultaneously for a period of 0-30 seconds 
(adjustable at the remote indication m d  control subsystem). Any 
two of the three Category 11 monitor course alarms shall operate 
to stop all Localizer radiation whenever two Category I1 alarms 
exist sirriultaneously for a nominal period of seventy (70) seconds, 
unless this function is bypassed at the Localizer subsystem. It 
shall also be possible to by-pass the localizer PFN functions from 
the remote control subsystem. The nominal 70-second time delay 
shall be adjustable between 0 and 120 at the far field monitor 
seconds and shall be reinitialized automatically each time the DDM, 
as indicated by both channels, is within allowable limits for a 
period greater than 50 milliseconds. Five seconds prior to the 
anticipated shutdown, the monitor shall trigger the Localizer 
transmitter shutdown alert signal which is a nominal l900/2100 Hz 
tone modulation of the transmitter. The output DDPI, RF, 90 Hz and 
150 Hz audio signals of the channels shall be displayed on a nleter 
at the far field monitor. The far field  onitor it or meter shall have two 
scales, one with a full scale deflection corresponding to + 150 DDM, 
and the other with a full scale deflection corrc~sponding tz + ,015 DDM. 
The D I N  from each monitor shall be remoted and displayed. at the 
localizer station for use as a maintenance aid. 



3.5.4.5 I n t e g r a l  monitor.- Upon detec t ion of r ad ia t ion  f a u l t s  by 
a t  l e a s t  two i d e n t i c a l  moni-bor c h m - e l s  i n  the i n t e g r a l  rnonitor 
u n i t ,  the  conl;rol u n i t  s h a l l  i n i t i a t e  the  following act ion:  

Lmmediately cease rad ia t ion  by the  ~ r i n c i p a l  Localizer  
t r ansmi t t e r .  

Lrmr~ediately switch t o  the  operat ing standby d t ,  If ava i l ab le ,  
o r  cease rad ia t ion  e n t i r e l y  i f  staudby u n i t  i s  not  available.  

LJpon t r a n s f e r  o r  shutdown, ac t ion  s h a l l  i n i t i a t e  an audible 
and v i sua l  alarm a t  the  remote ind ica t ion  and control  uqit 
and a  v i s i b l e  a l a m  a t  the  za in tmance f a c i l i t y .  

I f  the  f a u l t  p e r s i s t s  a f t e r  changeover, the  control  - d t  
s h a l l  automatically cause a l l  Localizer  r ad ia t ion  t o  cease 
and s h a l l  prevent r es to ra t ion  f o r  a  p e ~ i o d  of a t  l e a s t  20 
seconds. 

3.5.4.6 I d e n t i f i c a t i o n  monitor.- T r i p l i c a t e  aon i to r i sg  of the  
t ransrr i t ted  s igxal  and the  s ingle  monitoring of the  standby - 

s igna l  s h a l l  oe provided rritk. alzrrr p n e r a ~ i o n  base6 or, f a i l u r e  
d e ~ e c ~ i o n  by two of the  three  n - i ~  nonitof7s Dr the s ing le  s tmdby 
monitor. r4onitor mismatc_r s ignal  s h a l l  be g e ~ e r a t e a  based on a  
one of three  de;ection by t'ne nain  r-onitors. Frol?",nar,el ine ica to r s  
~h211 i d e n t i f y  an a la rn .  alanr. shlill  be gezerated f o r  -,he 
f'ollo~rsln~; : 

( a )  Loss of 1020 Hz tone i n  excess of 1 ' 7  seconds 

( b )  Continuous 1023 Hz t o m  i n  excess of 17 sccocds 

( c )  Reduc-tion of modulation l e v e l  by 5C% 

I D  monitor s igna l  inputs  s h a l l  o r ig ina te  f'ror:; tile monisor system 
and generate rno~iitor niismatch and general alarrrs and, as appropriate,  
s h a l l  serve a  tone o u t p i t  f o r  a u i i b l e  moni~o-cin;: -, a t  the  Localizer  
subsystem and a t  the  rerfiotc ind ica t ion  m d  conty.01 point .  



3.5.4. i) h ten :m trainstxLssion l i n e  opexi/short monitor.  - Upon 
cietection of an open o r  s h o r t  ir any a n t e m a  eler:;ent, f eed  o r  
:r:c.mitor TF Sine ,  ,SF dictr i71ut ion o r  combining c i x u i t  i h e  f a u i t  
n o n i t o r  : ;hal l  c m s c  a  fsci1i";y s h : ~  t;ci!oum. 

7.5. k .  1:; Transrni t tcr  anvirorunent :nonit;o?. - An abno-ma1 envi ro ,men~ 
. . indieatox* l i g h t  s h a l l  light a-t, t h e  re7:ott: xcilcz-tLon ard con-trol 

u n i t  i f  equipment cabine t  temperature i s  ~ n o x  than  15 degrees C 
kc:joni! th~? normal rang€ of temperature maln%ained by t h e  h e a t e r  
z ! c i  a i r  condi t ioner .  E n v i r ' o ~ ~ . n .  alarnis sh3.11 be il:dic eted by 
equipment cab ine t  p a x 1  imps and s h a l l  bi? sumed  i n  t h e  abnormal 
i nd ica t c~?  a t  t h e  remote ind<.catio2 end con t ro l  cni-t- . 
7. , . :- _!. 4.11 Transrrd t-ker p r i x e  ro~i:er ic~or!ii;or. - !L? abnoxmd. po:.ier 
in t l i  c a t o r  l i g h t  s h a l l  l i g h t  2 t  t h e  rerrote i n d i c a t i o n  and con t-rol 
:;?i~it, i f  power condi t ions  i r z i t r l i r ,  t h e  subsystem d e t e r i c r a t e  suci: 
t h a t  : 

( 3 )  kC primary power f a i l s  

5 4. l 1,ocalizt .r  i;i.d.ica t i o n  an6 con t ro l  genera l  recpirernen-ts. - 
Mor i i t c~  outpuxs s h a l l  be maintain~rj .  t o  i n d i c a t e  v i s u a l l y  t n e  exis-knee 
of ar_ out-of-tolerance condi t ion ,  i s~ j - to~~!a- t l ra l ly  :i2arlcfer ";I " ,ne 
standby t , ransrni t ter ,  calls? dow~grade of f a c i l i t y  p e r f o r r ~ a x e  s t a t u s  
a t  t h e  remote i n d i c a t o r  u n i t ,  o r  shutdown a l l  r a d i a t i o n ,  s i n g l y  o r  
i n  combina.tion. I n  a d d i t i o n ,  snjT i n d i c a t i o n  given o r  a c t i o n  taken 
s h a l l  be inemoi-izcd a t  t h e  equipment pme l .  Tim d d a y  cir2cc.ii.ry, 
i n d i c a ~ o r  d r i v e r s ,  and po~~?rer/cnvirom.ielit sensors  s h a l l  be comider:>:i 
p a r t  of t h e  i n d i c a t i o n  and con t ro l  u n i t .  

15.5.4 .I4 1~:emorization of monitoring p ~ c t i o n s .  - A means of r iexorizat ion 
and non-i::emorization of t h e  rnonitor ch3-rmel DI)!:!, SDN, RF, I D ,  open/ 
s h o r t  and antenna misaligrlrnent a l a r ~ x s  s h a l l  be provided by -tile in6 ica-  
t i o n  and con t ro l  u n i t .  A means s h a l l  be provided t o  c l e a r  t h e  memorized 
alarm without a f f e c t i n g  f a c i l i t y  opera t ion .  



3.5.4.15 Transmitter  se lec t ion  control  require:~.ents.- The 
ind ica t ion  and control  u n i t  sha l l  provide se lec t ion  of e i ~ h e r  
t r ansmi t t e r  1 o r  ~ r a n s n l i t t e r  2 a; :hr7 kirinci;sal t r a n ~ r . i t t c r .  

7.5.4.16 Nonitor mismatch requirements.- Kn ind i -a t ion  of 
monitor mismatch s h a l l  be energized i f  n s ingle  :mni tor  cbx?nr-el 
i n  any i n t e g r a l ,  o r  f a r  f i e l d  rmnitor a l a m s .  This ac t ion  s h a l l  
a1  so l i g h t  the  abnormal cond-itior-c ~rarning d a m .  

5 4 . 1  Fiemote ind ica t ion  and control  i n t e r f a c e  requirements.- 
Lnterface requirements betereen the  Localizcr' and the ~ernote 
ind ica t ion  and control  u n i t  s h a l l  be provided. 

2.5.4.18 Press t o  t e s t  l i g h t  requirec.er1ts.- 'The indicar ion an3 
control  unit s h a l l  provide a  neanr of 5estin;: a l l  13:~-p bulbs 
on the  monitor channels and on :he i n c ~ i c a t o r  ? a n ~ l  by o?eration 
of a  momentary switch. 

3.5.4.19 :lonitor bypass reydrer'ents. - The indica;ior: ~ r d  control  
u n i t  s h a l l  have an override siditch t h a t  d isables  rro:li t o r  ana 
control  u n i t  ac t ion  t o  t h e  remote point  d ~ r i n g  systen adJustments. 

3.5.4.20 Abnormal warnings.- h a  abnormal condition incicazor  a5 
the  ind ica t ion  and control  u n i t  s h a l l  l i g h t  i f  m y  one o r  r o r e  
of t h e  f o l l o r ~ n g  conditions occur: 

( a )  Subsysten off  the  a i r .  

(b) Standby t ransmi t t e r  on the  a i r .  

( c )  Standby t ransmi t t e r  power o f f .  

( d )  Monitor rismatch. 

( e )  Monitor l o c a l l y  bypassed. 

( f )  IvIonitor alarm. 

( g )  ~~wer/environment  alarm. 

- 
3.5.4.21 Additional ind ica t ion  and control  u n i t  provisions.- ~n 
addi t ion  t o  the  ac t ions  p r e v i o ~ s l y  l i s t e d ,  the  ind ica t ion  and 
control  u n i t  s h a l l  provide: 

( a )  On-off s t a t u s  displays f o r  the  r.ain and standby transrxit ters .  

(b) A se lec t ion  betrr.en l o c a l  &?d renote t r ansmi t t e r  on-off 
controls .  



3.5. :!!. 3 V e ~ ; i , i c d  1 W  pat tern .  - Vert ica l  direct ivi t : ;  shall be designed 
i n t o  each antenm elernen-L such -thz-i t he  peak o f  the  rna,:or lobe shel.1 
occur  a t  an elevakion angle not  g rea te r  than 15  degrees and the bem: 
vsidt,h o f  the me\lor lobe shall be not  g rea te r  -than 16 degrees .~t the  
half-power p l n + , s  when the  antenna i s  rriounted one wavelength above 
ground. YJIinor lobes s h a l l  be a t  l e a s t  8 dS below the  peak of the  
nlajor lok~e when mounted as speci f ied  above. 



r r, r: :, , , . , -4 i f i t ema  s tnxc '  l ~ ~ . : ; l  :^e:~;i: 3e:::::'::; 5, - =';I.' ~ ~ ' e y ~ ~ ~  s . - : T A ~ - ~ - J . F s ~  

r e q ~ i r e m e n t s  a r e  specific?. a;: fo?.!.~:,:.: : 

3.5.5.6 Course width.- Each arm.; i.i;sll be capai;le of pi-ovicling 
tile course w i d t h s  s p e c i f i e d .  ';'his zil~ll be sccoi::r,lisi~ed ociy ty 
chacging t h e  r e l a t i v e  power l e v e l  ci' the zidejand ~ n l : . ~  signal 1,ckth 

, . r e spec t  t o  t h e  carzni:>z sigxal ; no a&iitionai equi2r:erit or s~bs; l5ut ion  
or" equipment is pexmitted. 



- 3.5.5.7 Antenna intercoupling requirements.- The isolation between 
adjacent antenna elenents in the array, as :reasured between the input 
connectors of each antema shall Se at least -382 cLE. The level of 
intercoupling shall be such that the rneasured FiF patterns of the 
array(s) at ideal unobstructed site shall agree ~ 5 t h  the 
theoretical KF patterm writnin + 1.0 dB. - 

3.5.5.8 Integral monitoring. - Integral monitoring signals shall be 
provided for all arrays which are directly pFo-oor'cional to the 
raciiated signal. The noni5oring signals fro:;: the elements irL each 
or cornSine6 array shall be combine6 in si~.ch a : .mner  that separate 
RF signals are provide2 which describe the radiated signal "on- 
course" and the radiated signal at angles 1.5 to 4.5 5egrees "off- 
course". These monitoring signals so provided shall correlate 
with the signals that wocild be obtained xtjith ~'lonitoring dipoles 
at the specified lccations in the uiiobetri.cted far field, No 
tuning shall be required in the detector oxi ::!onitor corrkining 
network for changes in fm3;uency or inpt power. In addition 50 
tnese specifications, the developed rxonito~. signals shall be of a 
nature to comply in full with the in-tent and the specifications for 
nonitoring localizer arreys. A t:e~-Lher procf box witin re1rlova6le 
cove- shall be provided to house the conitoi- coliibining unit or 
at the contractorls option, the combining wit rilay be housed in 
the RF distribution unit. 

3.5.5.9 Radio frequency enerlgy ~ecornbination and detection 
reqQirenents.- The ~ecombination circuit ehsll provids proger 
on-course and off-co-xse outpu-k signals (@me and mplitude ) 
rsith input signal phase relztionships 01 no ?:.ore than 3 degrees 

3.5.5.10 Interface circuits.- Co.use i~terface circuits shall be 
provided to accegt the  inputs f rox. the re zoc.kinacion circuit (on- 
cmrse and of?-course) and provide triplieete outputs for detection 
and monitor c n m e l  iRputs, Xien a tT:ro frequency systerr, is used, 
clearance interface ci~~cui-ts shdl be provided. to accept the 
inputs from  he clearance recombination circuit (on-course m d  
off-course) and provide ciuplicate in3-o-ts :or the clearance 
"On-Course1' 1no::iitor chaxels and tri~liczze outpu5s for the 
clearance "Off-Course'! monitor chsmels. 

3 . 1  Fault monitor.- Detection devices sh.11 be employed -Lo 
monitor open and short conditions in any W transrr;ission li:?e 
betvieen the distribution circuit(s), reccr!ibination circuit(s), 
an? antenns elements that corn~rise the locslizer antema group. 



3.5.5.12 Obstruct ion rfiarking ann i l ig1,ting.- 3 0 ~ 2 1 ~  o b e t m c t i o n  
l i g h t s  p e r  FAA k d v i s o r j  C i r c u l a r  :LC: 1-3/5j45-2 s r la l l  1 3 ~  :x-ovided 

m f o r  ~ i o u n t i n g  on bo th  ends of th r  x1;ema ai-?aL-(s).  _ne lwpe i n  
each f i x t u r e  s h a l l  be riirec? i n  :xd.l-l anil s h s l l  be rE-7~ -l a i  l q S  
wat t s .  

7.5.6 Loca l i ze r  f a r  f i e l d  rronitor 

3.5.6.1 Loca l i ze r  f a r  f i e l d  m o c i ~ o r  genera l  reqctirenmtc.- The 
VHF Loca l i ze r  subsysterr. f a r  f i e l d  i .~oni tor  s h a l l  c c n s i s t  of 30 
f ollobTing : 

( a )  Three monitor antennas 

(b) Three f a r  f i e l d  n o n i t o r  r e c e i v e r s  

( c )  Three monitor 1mits 

( d )  Combining/tirne delay/coni;rol c i r . cu i t s  

( e )  Fa r  f i e l d  monitor equip:r.ect cabrne t  

(f) B a t t e r y  s n e l t e r  equippee r.<1;4: s'xnd-by b a x t e r i e s  

( E )  I n t e r f a c e  cab le s  

The f a r  f i e l d  monitor antenna a r r a y  ciesign s h a l l  consist of t h r e e  
independent h o r i z o n t a l l y  po la r i zed ,  ,iirec",oonal, ~ini:::,rr: 6 &E 
ga in  over  i s o t r o p i c ,  antelinas ";hat ? d i l l  i i o ~ ~ a l l y  5e  locstecl 
on appropr i a t e  support  s t m e t t i r e s  a t  3r n e a r  <he ne&XLe r!.arker 
beacon s i t e .  The f a r  f i e 1 6  monitor ec_~pnen- ;  s h a l l  be x e d  i n  
cop jmc t ion  wi th  t h e  Loca l i ze r  s.5~systern. I.Ionito~ei!? :!at3 s h a l l  
be t rms r rL t t ed  t o  the  Loca l i ze r  s t a t i o n  m d  t h e  renote  inclicatior?. 
and con t ro l  p o i n t  through te1e;)hoile cable  ~ a i r > s ,  each p a i r  having 
a  DC loop r e s i s t a n c e  of appro-xixately 2033 o l r s .  The f a r  f i e l d  
monitor wit s h a l l  ope ra t e  proper ly  on independent standby ?owe- 
f o r  a  rnininllm of '12 hours a f t e r  l o s s  of t h e  pr1ii-r-ary pobier sourse 
over  t h e  environments1 s e r v i c e  condi t ions .  

3.5.6.2 Fa r  f i e l d  r ~ ~ n i t o r  r e c - i v e r  perfomance.-  Tlie f a r  f i e l d  
K o n i t o r  u n i t  s h a l l  b e  equipped rr i th  t h r e e  VIir- r ece ive r s  designed 
t o  meet t h e  f o l l o ~ c h ;  requir?r ,ents  over  t h e  enviromaental s e r v i c e  
condi t ions :  

(a) Freq-dency rrnge - 108 I J X Z .  

( b )  S e n s i t i v i t y  - two d c r o v o l t s  t o  10 (Sc2;)/N, 20 percent  
modulation, 90 Hz.  



IF image rejection - 90 dB minimum. 

- 6 Frequency stability - + 35 x 10 - 

Localizer channel selector - plug-in crystal 
Desensitization - for a desired signal of 5 microvolts, 
30 percent modulation, a 4-volt signal at + h IyXz fron 
the desired signal shall cause a loss of &in of no more 
than 2 a. 

Cross modulation - for a given input signal of 5 rLcrovolts, 
an undesired signal at 60 dB 50 KHz away modulated at 50 
percent shall cause no more than 10 percent distor5on. 

Selectivity - 15 KHz minimwn at -6 dF3 
35 XHz maxirim at - 6 ~  d3 
60 ECHz xaximurn at -W d _ ~  

Input impedance - 50 ohns i 10 ohu. - 
Frequency response - for 20 percent nodulation at 96 Ez and 
150 Hz Yne audio output amplitudes shall be within + 0.1 dB - 
of each other. 

Audio output - for a 20 microvolt ingu-t, signal 20 percent 
modulated at 90 Hz, the output shall be adjustable fro? 0 co 
at least 125% of the r2.nim-m required for the monitor input. 

AGC - The AGC threshold shall be 20 rricrovolts minimum. 

The output shall vary no more than 7 dB  as the input is 
varied from AGC threshold to 1C ::Allivolts. 

Percent modulation - The AC output shall vary linearly from 
zero to 60 percent modulation. The DC output shall not change 
appreciably as the percent of ~odulation is varied. 

Outpu?, impedance - 20 kohms ma;&u;. 

Audio distortion - The audio diotorticn i: QC Hz and 150 Hz 
shall be no more than 5 percent urith zun K1 input of 50 micro- 
volts to 10 nzillivolts with r nc? . a l .~~~  "L 1-vd; up LO 50 percent. 



3.5.6.3 Far f i e l d  monitor energy coabinini; md monizor log ic  
requirements.- The f a r  f i e l d  monitor s h a l l  provide t r i p l i e a r e  
chardel monizoring of the  Localizer  course s ignal  f o r  prol;er 
alignment. The monitor channels and s combining time delay 
control  panel s h a l l  be provided a3 fo l lov~s :  

( a )  Monitor channel.- Three monitor channels s h a l l  be provided 
t o  monitor the  DDN of the  20 3 z  and 153 Hz signals  and t o  
ind ica te  the  DDTd both l o c a l l y  m.I r e r ~ o t e l g  a t  the  Localizer  
s t a t ion .  The outputs  of t h e  monitor chmels s h a l l  a l so  be 
used t o  dr ive  a log ic  network vrhich s h a l l  generate the  
decisions a s  t o  whether o r  not  a f a u l t  e x i s t s .  The f a r  f i e l d  
monitor channels s h a l l  be interchangeable with the  l o c a l i z e r  
s t a t i o n  monitor channels. 

(b) ~ombining/time delay/control panel. - A combining/the delay/ 
control  panel s h a l l  be included t o  perform the  f o l l o ~ d n g  
functions:  

(1) Combine t h e  monitor channel output Di3 I  information 
t o  determine subsyster  s t a t u s  a s  Catego-ry III o r  l e s s  
a t  the  remote control  and ind ica t ion  subsystem. 

(2) Trigger l o c a l i z e r  shutdoill s igna l  a f t e r  adjustable 
time delay. 

(3) Trigger l o c a l i z e r  shutdown a l e r t  signal.  

(4) Nonitor the  s t a t u s  of ~ ~ / ~ o w e r  supplies.  

(5) Monitor the  b a t t e r y  charger s t a t u s .  

(5) Nonitor the  equiplilent tecpera ture .  

Faul t  i n  (4), (5), o r  (6 )  s h a l l  caus? an abnomal ind ica t ion  a t  
the Lo-al izer  subsyszen without ini;ia",ng ~hengeover t o  the  
standby t r a n s m i ~ t e r .  

5 . 6  4 Far f i e l d  monitor e l - .~ ip~ .en; ca'cir-ers ar~d ba t t e ry  s h e l t e r s  
requirenents .- Tne f a r  f i e l d  !(.onitor e lec t ronic  si~basse:r.blies s h a l l  
L.5 noused i n  a d o u b l e - ~ d l e d  eqcipuent c lb ines  su i rah le  f o r  novnting 
on a concrete n a r d s t a ~ d .  Inner  r n d  outer  l r o l t  covers s h a l l  a l so  
be provided a s  speci f ied .  

( a )  Equipment cabinet.- Tine outer  cabines i h a l l  be vented t o  
L,rovide r:m.vec-cIon c o o l i ~ g  o f  the  equix-nnl. i ~ h i l e  s i r ~ ~ l -  
t a n e o ~ s l :  providing p.mtec:ion zgains i  r a i n  ar.8 screening 
agains; ins;cts.  The innei ca'ciner s h a l l  be vented a s  required 



for adequate convection cooling with RF screening as req~ired 
to meet equipment performance requirements. A duplex 
convenience outlet shall be installed inside the innel> 
cabinet and shall be wired for 120 VAC operation. 

(b) Covers.- The shelter shall be provided with inner and outer 
covers. The inner cover shall be top-hinged and secured by 
means of Dzus fasteners (or equivalent) along the bottom 
and side edges. A movable bar shall be provided to support 
the cover in a horizontal pcsition as a rain shield. The 
hinges shall be detachable to permit complete removal of 
the cover when desired. When positioned as a rain shield, 
the cover shall not interfere with removal of modules or use 
of extender cards. The outer cover shall be removable by 
captive tnm.13 screws. A hasp shall be furnished for attach- 
ment of a padlock to prevent unauthorized access to the 
equipment within the cabinet. 

(c) Battery shelter.- An insulated alunlinuni housing shall be 
furnished to contain the batteries needed to satisfy the 
power requirements of the far field monitor and shall be 
designed for mounting on a platform. It shall provide 
adequate protection against danage caused by acid spillage. 
It shall have a hinged door, provide adequate weather 
protection for the batteries, and shall permit the necessary 
air flow for ventilation. A hasp shall be fuxished for a 
padlock to preclude unauthorized access to the equipment. 

.5.6.5 Far field monitor prime and standby power requirements.- 
Zrimary power for the far field monitor shall be 3-~ire, 120/240 
volts ac, single phase semice. Standby power shall be provided 
by batteries operating in conjunction ~ 5 t h  a battery charger/power 
supply unit specified as follows: 

(a) Battery.- The far field monitor shall be equipped with a 
lead-acid type storage battery or equivalent capable of 
operation in the tefiperature range from -10 degrees C to 
+TO degrees C . The battery shsl.1 pm-;.l.le stan81!.;.,r operation 
for a minimum of 72 hours in the event of a primary power 
failure . 

(b) Battery charger/~ower supply.- A battery charger/~ower 
supply unit shall be provided to serve a dual function 
as follows: In normal operation, the unit shall serve 
as a power supply for the far field monitor electronic 
equipment and shall generate a regulated float voltage. 
If primary power is interrupted for a period of 5 seconds 
or more, the unit shall automatically s~citch to an equalize 



vol tage .  A f t e r  b a t t e r y  diszharge t h e  b a t t e n  charger/poi.jer 
supply u n i t  s h a l l  t hen  opera", a s  a  b a t t e r y  charger  f c r  a  
minimum pe r iod  of 24 hours ,  b e f o x  m t o m a t i c a l l y  r e v e r t i n g  
back t o  normal opera t ion .  J e t a i l e d  charec-xr i s i ; i cs  a r e  a s  
fo l lows  : 

Current  l i m i t i n g . -  The charger/por.ier supgly u n i t  
s h a l l  be equipped wi th  an ari,ju.stakle cu-rrent 
l i r r i t i n g  c i r c u i t  t o  provide an  o u t p - ~ t  cu r r en t  
between t h e  lirri i ts of 3 mi; it 's capaci ty.  

P r o t e c t i o n  c i r c u i t r y . -  'he i n p u ~  m-d output  l i n e s  
of t h e  charger/pot:er supply s h a l l  be equipped ~ d t h  
c i r c u i t  b reakers .  X chzrging diode s h a l l  a l s o  Ge 
incorgora ted  t o  p r o t e c ,  t h e  charger  during t h e  
per iod  of t ime thav  ;kc f a r - f i e l d  :conitor S a t ~ e - 7  
i s  switched i n t o  the  c i rcu . i t  and p r i r r a q  powe-r i s  
n o t  a v a i l a b l e .  

Automatic shutdown.- Ynt charger/power supply mi t  
s h a l l  inc lude  an under-volLage d e x c t i o n  s ~ i t c h o v e r  
u n i t  which s h a l l  a u t o ~ ~ a t i c a l l y  s ~ i t c h  t h e  b e t t e q  ou t  
of t'ne c i r c u i t  when t h e   batten^ vol tage  drops t o  80 
+ 5% of nominal lv~fi i le  t h e  f a r  f i e l d  r?onitor i s  ~ ~ d e r  - 
b a t t e r y  opera t ion .  in i n d i c a t o r  1 a . q  s h z l l  a l s o  be 
provided t o  i n d i c a t e  r~ken  - h e  r l i ~ ;  i s  fuxc t ioning  a s  
a b a t t e r y  cnarger .  

3,5.7 Loca l i ze r  p o w r  rec_uirer!ients 

3.5.7.1 Loca l i zc r  standby power reqa_ilirer?ents .- A red-mdani; battery," 
j a t t e r y  charger-power supply s h a l l  be 2rovided f o r  s -~ t~sys te rn  
opera t ion .  For t h e  purpose of t h i ~  s p e c i f i c a t i o n ,  b a t t e r i e s  and 
power supp l i e s  s h a l l  bc considered a s  a  pover syateri. The b a t t e r y ( s )  
s h a l l  be capable of supplying s f u l l  l oad  cu r ren t  f o r  3 h o u x  a t  3 
degrees C (32 degrees F) a f t e r  t h e  charging source has been removed, 
Miriirnwrz l i f e  expectancy a f l o a t  s h a l l  be 5 yea r s .  A? i n d e p n d e n t  
overio2.ci p1?-l;'c>nted power source of 60 Hz, 120/240 V, t n r e e  vzire AC 
power s h a l l  be provided f o r  each primary power supply inpu t .  Each 
pox:rer supply s h a l l  be capable of cor.timd.ous opera t ion  irl to 2 worst  
case subsystem l o a d  vrhile r a i s i n g  t h e  b a t t e r y ( s )  t o  f u l l  charge 
cond i t i on  from a  50-percent d i s c h a r ~ e  v:ithin 8 hours.  The s p e c i f i e d  
battelry(s) s h a l l  be capable of s u s t a i n i n g  normal subsyster:~ ope ra t ion  
f o r  j hours a f t e r  primary power f a i l u r e .  I n  a d d i t i o n  t o  t h e s e  
:,c , i rements ,  t h e  b a t t e r y  charger-power supply s h a l l  meet t h e  
t o d o w i n g  performance requirecients ,  over  %he environmental s e r v i c e  
condi t ions :  



( a )  l~iaintain a  f loat-voltage 05 2.15 t o  2.17 V per c e l l  sd t2 :  a 
maximum of 200 T.V PP r ipp le  ~ s i t h  o r  ~~5thou- t  a  ba t t e ry  
attached. Float  voltage s h a l l  be x a i n k i n e d  i r i th in  - 5 - 
percent over the  load range. 

(b) Supply on der-and an equalize voltege of 2.32 t o  2.33 V 
per  c e l l  with a  rnaxirrm o f  230 11iV PP zipple.  The ecpalize 
mode s h a l l  be disabled i n  tke  absence of n ba t t e ry .  

( c )  Limit output voltage t r a n s i e n t s  t o  10 percent  of the  i n i t i a l  
steady-state voltage f o r  condit icns of:  

(1) a s t ep  change of 1 5  A ,  frcrr, -2 5 A o r  a  20 A load,  

( 2 )  input  l i n e  t r a n s i e n t s  up t o  10 percent  of nor-ical,  

(3) e s t a b l i s h  regula t ion witkin 9.5 percent  within 250 r.s 
a f t e r  passage of t r a n s i e n t  upset .  

(d) Eiegulation s h a l l  be es tabl ished w5thin 0.5 percent  vrithin 6 
seconds a l t e r  turn-on. 

( e  ) Accessible controls  s h a l l  include : 

(1) a rianual on-off switch, 

( 2 )  a rnanual l o a d / b a t t e q  disconnect switch, 

(3) f l o a t  voltage adjustment, 

( 4 )  equalize voltage adjus-trnent. 

(f) C i r c u i t  breaker protec t ion s h a l l  be provided a s  follovis: 

(1) i n  l i n e  v r i - t h  AC inpu t ,  

( 2 )  a t  ba t t e ry  o u 4 q u t ( s ) ,  

(3) a t  charger outpu.t(s) t o  subsysten and b a t t e r y ,  

(g) Visual ind ica t ion  of s t a t u s  s h a l l  include:  

(1) a DC ammeter f o r  load current ,  

(2 )  a. red lamp f o r  primary. power f a i l u r e ,  

(3) a  green lamp f o r  primary power. operat ion,  

(4) a  red lamp f o r  charger f a i l u r e ,  

(5) a green lamp f o r  charger operation 





o r  by de le t ing  modular equiprrients and cabling from a  two frequency 
design. The Glide Slope subsysten, s h a l l  be del iverable  i n  e i t h e r  
configurat ion,  a s  defined by the  Contract Officer .  k completely 
equipped Glide Slope subsystem s h a l l  consis t  of the  follor,ing: 

( a )  One-frequ-ency ( n u l l  reference)  c o n f i g u a t i o n  : 

Dual Transmitter group with associa-ted modulation, 
conkrol,  and automatic change over equipmenz. 

One coixplete Glide Slope antenna group of two i d e n t i c a l  
d i rec t iona l  transmitting antennas, including power d ivider  
networks, i.,,ith i n t e g r a l  r:ionitoring probes, and corntDini:~g 
netxorks, associated cabling and a  40-foot tower. The 
tower s h a l l  be sec t ional ized,  consis t ing  of two 15-foot 
sec t ions  and one-10 foo t  sect ion.  

One Glide Slope :l,onitor group, including a s ingle  
on-path monitor a n ~ e n n a ,  a  noni tor  sugport nLast, and 
th ree  s e t s  of de tec to r s ,  as required. 

One ;helteiq group col?plete with e l e c t r i c a l  psiring and 
env-ironmental controls  as spscifiec! i n  3 .4 .1~ .  

( b )  %:o-frequexy (capt-ue e 3 e c t )  configarst ion.  A conplete 
capture e f f e c t  subsystex s h a l l  consis t  of khe quipment 
described i n  3.6 .l ( a )  plus the  f o l l o ~ ~ n g  items. 

(1) One addi t ional  Glide Slope antenna ( including poxer d iv ider  
network, i n t e g r a l  monitor probe, combining network, and 
cabling) or" the  sarr;!~. type provided f o r  a  n u l l  reference 
f a c i l i t y  . 

( 2 )  %o clearance t r a n s n i t t e r s .  

(3) One 15-foot tower sec t ions  t o  incredse the  height  of t h e  
axtenna tower of j .6 .1 (a )  t o  a maximmi of 55 f e e t .  

( 4 )  Clearance s igna l  monitor. 

3.6.2 Glide Slope operat ional  require::~ents.- The UHT Glide Slope 
subsysterri = h a l l  grovide @i6ance i n  the  v t ? r ~ i c a l  plane t o  a i r c r a f t  
nngaging i n  ap;?>oaches t o  and Lsndirys a t  a i r f i e l d s .  The radiazion 
from tne  T,rl-; Glide Slope antenm group s h a l l  producc: a  corr2osi~e 
f i e l d  p a t t e r n  t h a t  i s  aqpl i -ade  modula-ced by 90 Hz and 150 Hz tones. 
Tne Glide Slope subsystem s h a l l  be capable of adpwzment t o  produce 
g l ide  path angles between TWO and fodr  degrees. The pa r te rn  s h a l l  
be arranged t o  provide a  s t r a i g h t  l i n e  descent path i n  the  v e r t i c a l  
plane c o n ~ a i n i n g  the  m x a y  cen te r l ine ,  I&", the  l5G Hz +one pre- 
dominating below the  pazh and *he 9Q Hz tone predorrinating above the  



3.6.2.1 dperat ional  -ailio frecyu~ncies .- The 'TdF G l i t i t  3 1 o ~ e  x h s y z t e n  
s h a l l  zie i n h e r e n d y  c a ~ a n l e  of o y e r s t l t ~ ~  on an;. c a r r i e r  ;re j ,  e lc--  i.1 

- - 
0.150 bliiz increments within t h e  o y e r a ~ i o n a l  m i l d  ?I' ,28.L ", o:; _..C .2z 
withodt bas ic  design c h a n c ~ s .  TIP frcy~lency -tolerance s b a l l  not e x c e ~ d  
+.002 ~ e r c e n t .  - 
'The UHF Glide Slope s~?bs;;steir., as provided, s h a l l  operate on one or" tb-e 
se lec ted  operat ional  c-r7iers  as l i s t c d  i n  T::ble 2 - - Glide Slop? 
Operational E7requ.encies. The opnrat ic .ml  frequency s h a l l  'c;e speci f ied  
a t  t i n e  of contrac t  awa~d.  T41c operet ion of tine iTHF Glide Slope 
subsystem a t  t h e  d i f f e r e n t  r^rewwcie,c cs l i s t e d  i n  Table 2 m y  req-dire 
subs t i tu t ion  of modular devices. To a l t e r  the  opera t icnal  c a r r i e r  
x' Lrequency, the  LCB' Glide Slope subsg-st,o!r, s h a l l  be capable of being 
modified by r~.odular subs t i tu t ion  only. To cnange the  operatlorial 
carrTer frequency, ordy adjus%ments which a r e  considered t o  is.- of 
a l i e l d  l e v e l  nakure s h a l l  be requirecl. I f  a  two-freq-~~ency (espture  
e f f e c t )  configurat ion i s  mployed, the  frequencies of the  PF c a r r i e r s  
s h a l l  be individual ly  adjus table  and t,he band occupied by the   carrier^ 
s h a l l  be symr~etrical  about the  assigned frec;u~?ncy. The f requericy 
separa t ion between t h e  c a r r i e r s  s h a l l  not  be l e s s  than seven ( 7 )  o r  
more than nine (9)  ldiz over t h e  enviromental service  condit ions,  with 
a l l  to lerances  applied.  

TABLE 2 

GLIDE SLOPE OPERATIOXAL FFLFQUENCIES (IWZ) 



j. 6.2.2 RF' pat;tc.rn coverage. - The !-:lide Slope sui~systex? shall 
p;rovide sigmls sufficient to allow satisfactory operation of a 
ty~ical aircraft installaJ~ion with the trmsnitter power output 
reduced <;o the monitor P;F level alarm. The sector of operation 
shall be eight degrees on each side of the runway centerline 
extended to a distance of at least 10 nautical miles up to 1.750 
and down to 0.36. Below 0.38 to the limit of' coverage, it shall 
provide a minirnwn of 0.22 DDbl fly up. The requirements of Annex 10, 
Part I para. 3.1.4.3.2 are also applicable. 

7.6.2,3 Polarization.- The emission from the Glide Slope antenna 
array shall be horizontally polarized. 

3.6.2.4 Modulation.- The nordnal depth of modulation of the RF 
carrier due to each of the 90 Hz and 150 Hz tones shall be 40 percent 
along IL,S glide path and the depth of modulation shall be maintained 
within the lirrlits of 37.5 and 42.5 percent. 

3.6.2.5 Displacement sensitivity and below path coverage.- The 
angular displacement sensitivity shall be syrmetrical. The 
norninal angular displacement sensitivity shall correspond to a 
DDW of 0.0875 at an angular displacement of 0.35 degrees above and 
below the glide path. This value corresponds to a deflection of 

!- 75 ~ricroam.percn. The DD.1 below the LLS glide path shall increase - 
silootnly for decreasing angle anti1 a value of 0.22 DD&l is reached. 
IT' ~ i r  corresr,ol?i'~ -to a "Sl:;-i~~.,'' deviaticjn of 1982 ::ficroar:;peyesL 'Tkis 

v;.l.le shall Le :;';hieve6 n t m angle of lrot lc,ss than 9, j\j of the Glide 
sic ,pe -. englc zbovn the horizontal. Hmever, if it is achieved at an 

mgle .~rca.t,er -Lh:-.n 0. k5 of the Glide Slope aajrle, tine 2Z.I shall renain 
eel-~al ca or g:-en.i;er them 2.22 9J.r: c!~v,m to '.:: of the Glide Slope mgle 
or to the li-.iiLt of -:he csvcmpe :,-hichever is loi;r?r. .Ti?e glide pa-tn 
>;id-th and ar,,gl? sball be so ad.iusted that an -i17crefr. I'l;+ing in surh 

. , a way as to ,:us-; clear a l l  obstn~.c~ions ?;c:tv:nen Jcne o. ..~ter mrker 3 r d  

the C,hreshoid oij-Lains a signal of .:o less then 18~1 rmicroacperes (0.21 DMJ) 
"Ily-im. " Ii-th tie glide p2t-h ~.icie?ec? o.r lor.:erec! to kte alam qint, no 
less thax 150 micromperss (0.175 ij31.:) snall be obtained. Eie mgular 
displ~ce;.r..eni; sensitivit,;v chall ' ~ e  2ri.'ua,;ed and rlaintnined .,itnin - 15 - 
percent cf th .e  m ~ i n z l  m,lur, oclectcd. 



3.6.2.6 Glide Slope subsystem site cri;eria.- The Glide Slope 
sukisysten shall be so designed as to allow proper operation at a 
location no closer than 400-feet to tne Catego?? 111 mnwa;- 
centerline and shall not exceed 55-feet in height above the 
elevation of the runway centerline nearest it. A r.ast of over 
55-feet nay be permitted if the ~i.ni'~~1,'- distmce fr0~1 the rccri,,;a:; 
centerline is increased by 10-fees for each foot the rlast height 
exceeds 55 feet in height. 

6 Glide Slope transmitter group 

3.6.3.1 Glide Slope transmitter group general requirements.- The 
UHF transmitter group shall be composed of those equipments involved 
in the generation, regulation, amplification and modulation of 
glide path signals by dual system interchangeable in riain or 
standby functions. While the designated nain system is operating 
into the antenna group the designated standby system shall ts 
operating under monitor sys-tern control into dm2y loads through 
the changeover-test assembly. Inmediate changeover shall be 
effected automatically on command on the monitor system or by 
manual override. 

3.6.3.2 Glide Slope transmitter performance.- The same transmitter 
units shall be employed in either capture effect or null reference 
Glide Slope subsystems. It shall be crystal oscillator controlled 
and shall be capable of tuning all assigned Glide Slope frequencies 
within the range of 328 NHz to 336 i E z ,  with contin-aously adlustable 
output power, retection of harmonic frequencies and noise, an6 the 
modulation characteristics as specified under this paragraph. The 
sa:e transmitter type shall be capable of s e d n g  either course or 
clearance signal generation functions. 

Both the course and the clearance transmitter (capt~re effect 
configuration only) shall perform a? fo1lo1.r~ ovey the environrr-ental 
service conditions. 

3.6.3.3 Transmitter output power.- The trans:?it4i.er carrier output 
poi.rer, at all operating frequencies, shall be ad2usteble fro= 13% 
to 150% of that required to ~er-t cove-zge z~cl.'-~str?,ant specified. 
Adlustment of at least percent to 1CZ i;ercen-l of t:le rated 
trsnsmitte-r output polder over this range s L d l  not changc the 
modulation balance bj. rnore than 13 .''C 2 or the course :;~utl? by 
more than 2.3 percent. Adjuskcents over the range frorr- 10 percent 
to 100 percent of rated power autpu-; si?al?_ :lot z!~ange the r:la&dation 
percentage rclo5-e than bra ~ezcent for settings of 53 to c7 ~ercent b;? 
a 15C Hz rnoddating tone. Po:;rer output  shall not vary m3r5  than 

. . 
10 percezlt ~,5th DC operatic? voltzge varie:~.ins of - 15 percent. - - 



3.6.3.4 Trarlsmitter stability.- -When adjusted mder normal xeat 
conditions for op tkum transmi-cter concii~;ions, changes in the 
following parmeters over the service conditions shall not exceed: 

Carrier power at sarrier output + 10 percent - 
Sideband ratio + ? a  - 
Carrier modulation + 2 percent (each tone) - 

Carrier modulatioii balance -I- 0.015 DDIil - 
Sideband balance + 0.05 d~ - 
RF phase between carrier and + 10 degrees - 
sideband outputs 

Navigational tone frequencies + 1.0 percent - 
Transnitter frequency + ,002 percent of the - 

assigned frequency 

above requirements shall be met throughout all positions of the 
sideband amplitude control. 

3.6.3.5 Stabilization time.- After initial adjustment under normal 
test condi~ions, changes from the initial room temperature readings 
occurring between three seconds and 15 minutes after initial 
a2plication of power under each of steps 3, 6, and 8 of 1.4.12 of 
Specification FAA-G-2100/1 (modified 1-4.12 for this application) 
shall not exceed the limits tabulated belotr. The readings for each 
p~rmeter shall not exceed the limits tabulated below. The readings 
for each paraxeter shall be taken at three seconds after being 
energized, and on a continuous recording basis for 15 rninutes after 
being energized. 

(a) Carrier power at carrier output + 10 percent - 

(b) Sideband ratio +0.5 dB - 

(c) Carrier modulation - +.50 percent (each tone) 

(d) Carrier Modulation balance + 0.01 DDM - 
(e) Sideband balance i- 0.5 dB - 

(f) I@' phase between carrier and - + 10 degrees 
sideband outputs 



(g) Navigational tone frequencies - + 1 percent 

(h) Transmitter frequency +.000L perccnt of the - 
assigned frequency 

The above requirements shall be met at all positions of :he sideband 
amplitude control. 

3.6.3.6 Control functions.- A switch shall be provided -LO ",rn 
the transmi"ver output radiation on and oCf. In addi-zion, it shall 
be possible to select either local or remoTe control of tnis functio~,. 

3.6.3.7 Crystal.- Two of each chcmel determining crg~stal shall be 
furnished with each transmitter in accordance ~ ~ 5 t h  a l5sting of 
channel frequency assignments which will be Fnnished by the 
Government. Ln order to change the transrfitter frequency, the 
crys-La1 shall be the only component requiring replacement. The 
crystal shall be easily removable fron a plug-in socket. C~~wtals 
supplied for capture effect systems shall provide for operation 4 KHz 
above the assigned frequency for the course transmitter and KfIz Selow 
the  assigned frequency for the clearance trsnsr:ii.t%er. 

3.6.3.8 Crystal oven, k crystal o v m  shall no% be used. 

3.6.3.9 Crystal oscillator stability.- Crystal oscillators and 
related components shall be selected to ensure output frequency 
stability within 2 2 ppm over Envirorment I1 se~vice conditions 
and DC supply voltage variations of - + 15%. 

3.6.3.10 Resonance points.- There shall be no indication of more 
than one resonance point over the conplete range of travel of 
adjustment for all controls normally used in tuning or adjusting 
the transmitter to meet equipment specification reqdirernents. This 
requirement shall be rnet over the specified frequency range either 
during the procedure of tuning the transmitter or after all stages 
are tuned to resonance, regardless of the transmitter power output. 

3.6.3.11 Indicator lights,- Indicator lights shall be provided and 
mounted on the front panel or the RF module to indicate the application 
of power and local remote control. 

3.6.3.12 rYIodu1ation.- A continuously adjustable control shall be 
provided to permit adjustment of moddation to all values between 
50 and 97 percent. The modulated 150 Hz for the separate clearance 
transmitter, if used, shall be phase locked with the 150 Hz 
modulation from the reference transmitter. 

3.6.3.13 Glide Slope Modulator.- The modulator assembly shall be 
capable of generation and synchronization of 90 Hz and 150 Hz sine 
wave tones and amplitude modulation of the radio frequency carrier 
with these tones. 



3. i: .3.l5 1.iodulaiion t,ones. - The no2ula-ting tones s h a l l  be 30 Hz 
ard 1150 Hz within t- 1.5 percent .  - 

6 . 1  Audio phase of modulation tones.- The rnochlating t,cnes 
shall. be so phase-locked t h a t  -Lhc demondulated 5x3 and 150 Fz 
s igna l s  appearing a t  the  c a r ~ i e r  o u - t p ~ t  pass through zero within 
50 microseconds of each o the r  i n  -the same direc.tion, j~.rc?-r.y 1/3: 
second. 

3.6.3.17 Car r i e r  modulation.- Modulation o f  the  c a r r i e r  output 
s lgna l s  over a r~Animun range of 36 t o  44 percent  s h a l l  lx acconpliahed 
by the  use of a continuouzly adjus table  conkrol wi~ich s h a l l  n o t  
prod~xce a change of more than 2 f i v e  degrees i n  RF phase Letmen 

7 .  . c a r r i e r  am! sideband outputs as  measured over the  service cofii~.::. ,;r;s. 
Ad.justmen.t of %he modulation conJxol over the  range speci f ied  ne.reir: 
s h a l l  kave no e f f e c t  on path sLsm.~tl.~re o r  S7Dii~e?,~ry cf p , t h  ~.riciLyh. 

3.6.3.19 Sideband m p i i t u d e  control  .- A s i d e b ~ z  ' a ~ p l i t u d c  c o ~ ~ r r - ?  
s h a l l  be prmidei! t o  m a b l e  adjustment of the c i i d e  path f d 1 1  
sec to r  width over the  rang2 of 0.80 degrees t o  2 . ~  d?,gr~>e?.  L(I 
~ e n t  of t h i s  control  over i t s  f u l l  range s h a l l  not  cause ; I  F, ,i?a:+ 
i-, change nore than 2 5 degrees. 

1'. .6.3.23 EiF' phaser coz~t~ro1.- A continuously adjuztable phasigg 
c m t r o l  s h a l l  be provide6 f o r  shifting the  Rii' phase of the  , 1,7:1als 
appearing a t  t h e  carr l ier  output over a range of a t  l e a s t  - + 39 
rkgrees f ron ncrrnal . 



i'ro:n t h e  FS c a r r i e r .  

-z !' - ,.o. 3.22 Modulator t e a t  c i r c ~ S !  --, . .- . - , .  . . ! , , J ~ ~ s ,  2 !.d:.y-:..-~r:: 
of f 3 ~ ~  i d e n t i c a l  l i n e a r  deteci.r;. :: ~ ' c r  ;a.i..,%i.ing t ~ e  r e spec t ive  

- . , .  , -  3.6.3.23 C a r r i e r  s i g n a l  a t  sidei1ailt-1 i.<. --;;,,- ..:TI: LL;~? :..oiliila t o r  
.,L??liYisn I-: sidzbanc ad,justed f o r  optinmi condi t ionc ,  i'or an;- - 

aiipli-tude tor?-trol o r  sideband phscer  ~o!?t l . .~ ' I  seu;ingz, ';he c a r r i e r  
po7wer appearing a . t  -the siclebar:d 0uzpd.t ;31~2::1 ,c , J CE o r  xore  be lo?:^ 
t h e  c a r r i e r  power eppearing at car:.ier c ,~: -  c.,.'. .--i . -  r; ~ c a . - - ; x d  ::vr-r tke  
s e r v i c e  condi t ions  o f  tenpera-l-J-I-c 2nd 3s i ~ 2 . i  : 



(a) Lrpedance shall be a nor5nal 50 ohms at all ,SF ports. 

( b )  VSWR shall not exceed 1.15:1, at each port, all other 
ports terminated into 5O ohs. 

3.6.3.26 Capture effect amplitude control .- Continuously adjustable 
controls shall be provided to divide the power as required to: 

(a) Zstablish the -g.roy7r ratio of the carrier power delivered 
to the lower and middle antenna outputs. 

(b) Establish proper ratio of sideband power delivered to the 
upper and lower antenna outputs. 

(c) Establish the proper ratio of the sideband power deliverec? 
to the niddle antenna output with respect to the upper and 
lower antenna outputs. 

Adjustment of each power divider throughout its range shall not 
change the RF phase at the antenna outputs by more than + 2.0 - 
degrees, 

3.6.3.27 Capture Effect Phase Control.- The phase or" the upper 
antenna output shall be in phase (A 5.0 degrees) with respect to 
the lower antenna output and sirnul~aneously out-of-phase (1% + 5.0 - 
degrees) with respect to the middle antenna outpu-t. 

3.6.3.28 Capture effect carrier isolation. - With each phaser and 
power divider set to nlidrange the power at the upper antenna output, 
the sideband input and the clearance input shall be 40 dB or more 
below the incident power applied to the carrier input. 

3.6.3.29 Capture effect carrier stability.- After initial adjust- 
ment under normal test conditions, the ratio of the power at the 
fiddle antenna output rnth respect to the power T-L the low antenna 
output shall not vary more than 2 0.5 dB over tnc service conditions 
of temperature and hunidity. Additionally the phase of the signal 
at the middle aritema output shall not vary more than + 5.0 degrees 
vith respect to the phase of the signal at the lower antenna output 
as rneasured over the service conditions of tempera4;ure and hmidity. 

3.6.3.30 Capture effect sideband isolation.- With each phaser and 
power divider set to midrange, the power at the carrier input 
shall be 40 dB or more below the incident power applied to the 
sideband input. The power at the clearance input shall be 33 dB 
or more below the incident power applied to the sideband input. 

36.33 Capture effect sideband stability.- After initial adjust- - 
merit under normal test conditions, the ratio of the power at the 
upper, middle and lower antenna signal outputs each with respect 
to the power of every other output shall not vary more than + 0.5 dB 
under the semice conditions of temperature and humidity. T E ~  sun 
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of the powers at the upper, rriddle and lower antenna outpts shall 
not vary more than & 0.5 dB. Additionally, the phase of the side- 
band signal at the upper, riddle and. lower artema each with respect 
to every other output shall not vary more t h m  2 5.5 degrees and. tlie 
phase of the sideband signal ~ t h  respect to thc carrier signal at 
the middle and lower antenna signal ou3;pu.t shall not vr,:ry more than 
+ 5.0 degrees. - 
3.6.3.32 Capture effect clearance isolatior1.- With all shasers 
and power dividers set to midscale, the povrer at the carrier input, 
sideband input and middle antema outp-dt shall be 33 CE or noye 
below the incident power applied to the clearance input. 

3.6.3.33 Equipment changeover and test requirements.- Changeover 
circuits shall be used to connect the antenna group to the principal 
or standby transmitter channel on command of t h e  control unit. 
Thm-line wattmeter line sections shall pe-mit teszing of wavefomc 
and power levels of the signals at each antenna cable icput for 
maintenance. Phase adjusters shall be provided in eazh line for 
alignment purposes, while phase and power corrected udt2uts from the 
designated standby transmitter(s) modulator are conLinuously monitored 
for operational readiness, Through-line sections shall also be 
provided for measuring signal inputs to the dis~ribution unit. 
Changeover and test performance shall be as follos.~ cver she 
environmental service conditions: 

(a) Impedance shall be nominal 50 ohms at all RF ports, 

(b) Insertion loss shall not exceed 0.4 dB. 

(c) Switching time to stdtch the standby transnitters to the 
antenna array shall not exceed 300 nxilliseconds (ms) after 
command of monitor control. 

(d) VSWR shall not exceed 1.15:l. 

(e) Phase error due to internal line lengths shall not exceed 
+ 2 degrees. - 

(f) Any RF signal radiated from the standby equipment shall be at 
least 50 dB below the carrier level of the main unit as 
measured at the input to the antenna group. 

3.6.3.34 R.F. Phasers.- Phasers shall be provided in each of the 
antenna outputs. Each phaser shall have an electrical range of 
adjustment of at least 60 degrees each side of midscale. Fhasers 
shall be furnished for capture effect and null reference configurations. 



3.6.h Glide Slope control and monitoring 

3.6.4.1 Monitoring general requirements.- The Glide Slope subsystem 
shall be equipped with a high integrity monitor group for fault 
detection. Automatic switchover or shutdown shall be initiated on 
command of the monitor group when critical parameters exceed 
specified limits. The monitor group shall be capable of operation 
in conjunction with a remote indicator/control unit providing 
audible and visual indication of sdbsystem status and complete, 
positive control over this subsystem. The Glide Slope subsystem 
shall have triple monitors such that each specified parameter 
radiated (path width path position and capture effect Glide Slope 
clearance) is examined by three identical nonitor channels including 
detectors, with inputs in parallel, Two identical monitor channels 
shall alarm before shutdown or transfer is initiated. The standby 
transmitter shall be monitored by single monitors for RF, SDM and 
DDM, An out-of-tolerance alarm at a single monitor or loss of the 
standby transmitters shall produce indications of abnomal operation. 
The total period of radiation outside the performance limits shall 
not exceed 1 second. Any of the following conditions shall cause 
transfer or shutdown as appropriate. 

A shift of the mean glide path by more tha-rl + 0.2'. - 
A reduction of power output to less than 50 percent for single 
frequency (null reference) or eithar carrier to less than 80 
percent for two frequency (capture effect) of nominal radiation, 
or to any point causing the -&dance signal to fall outside the 
specified limits. 

A change in path half sector width exceeding + 0.2 degrees - 
from nominal. 

A lowering of the line below the glide path at which a DDN 
of 0.0875 is realized to an angle less than 0.7480 from the 
horizontal. 

Deterioration of the Glide Slope subsy~ten~ that would result 
in the reduction of below-path clearances outside the 
specified limits of 3.6.2.5. 

A change in sur of modulation percentages (~Di4) outside the 
linits of 80 + 4 percent. - 
Antenna mast misalignment. 



The standby transmitter monitor shall rnonitor (except the misalign- 
ment monitor) conditions (a) through (f) above for the Standby 
transmit~er(s). Monitor channels throughout the Glide Slope sub- 
system shall be functionally and mechanically interchangeable and 
shall simultaneously monitor the D I N ,  SIN and RF level of the 
detected signal. Circuit conditions shall be r~anually adjustable 
within the basic monitor channel by means of programming jumpers 
or switches and potentiometer settings. A suitable meter or meters 
and circuitry shall be provided in the equipment cabinet or in 
individual channels to allota final calibration of the monitor channel 
in place, and self test switches or circuitry as required shall force 
conditions essential to adjustment. Monitor channel front panel 
lamps shall indicate on line condition and nemorized alarms from 
DDM, SDK and FP detection logic, Interface requirements for the 
individual monitor channel shall include: 

(a) DC level proportional to DIN, SEN and RF levels shall be 
provided and available to the interface for maintenmce 
monitor pre-alarm generation and/or recorder inp-dts. 

(b) Individual D I N ,  SD/I and RF level alarms shall be placed 
on the interface as logic levels, and shall be latched 
until reset from an extension control circuit. A general 
alarm output shall be the logical OR of DIX)I, SET4 and RF 
alarms, Front panel lamps or other devices at the individual 
monitor channel shall indicate the presence of a memorized 
fault as well as a power on condition. 

3.6.4.2 Glide Slope monitor fail-safe.- The Glide Slope monitor 
shall be fail-safe such that failure of any part of the monitor 
shall either result directly in an alarm condition, or as a nlinirm, 
shall not alter any alarm threshold level in the direction of 
tolerating greater deterioration of the transrAtter catput 
characteristics than permitted in the absence of such failures. 
For such parts as electronic or electrornagnetic switching devices 
where it is not practical to provide fail-safe operation under 
both modes of failure (open circuit and short circuit), fail-safe 
protection shall be provided for the  ode of failure having the 
higher probability. 

%.- All nonitor charriels 
shall be stabilized within 2 seconds after initial application of 
radiated signals. Concurrently, internal nonitor control acxion 
shall begin within 2 seconds after initial application of radiated 
signals when such signals are outside of allowable tolerames. 
Interaction of all the monitor parameters shall be minimized allowing 
simple straightforward adjustments of all monitor parmeters in tuLm 
with minimum read justrnent . 



3.6.4.4 Near f i e l d  monitor action.- Monitor a la rns  i ron  two of 
-i;:iree rronitors a t  t l ~  near f i e l d  monitor s h a l l  a c t  t o  s k p  a l l  
r ad ia t ion  froln the  Glide Slope subsysterr:. An adjus table  t ~ r ~ e  
delay of fFom 2 t o  10 seconds (nominally 2 seconds) s h a l l  be 
provided. The near f i e16  noni tor  general requirenents s h a l l  be 
those specified. ~ m d e r  j .6,6. 

3.6.4.5 In tegra l  noni tor  action.- Upon detec t ion of r ad ia t ion  
f a u l ~ s  by a t  l e a s t  two of three  r ~ ~ o n i t o r  c h m e l s  of tne  same 
paraneter  i n  the  i n t e g r a l  noni tor  system, *he control  u n i t  s h a l l  
i n i t i a t e  the  following act ion:  

( a )  Inmediately cease rad ia t ion  by the  p r inc ipa l  Glide Slope 
trmsrr;itter.  

(b )  Imuediately switch -LO t he  operaring standby u n i t ,  55 
avai lable  o r  cease rad ia t ion  e n t i r e l y  i f  standby mi* not  
avai lable .  

( c )  Upon t r a n s f e r  cr shutdown, ac t ion  s h a l l  i n i t i a t e  an auciible 
and v i sua l  alsml a t  the  remote control- indicator  u n i t  and a  
v i s i b l e  a l a m  a t  the  Glide Slope f a c i l i t y .  

(d) If the  f a u l t  p e r s i s t s  a f t e r  changeover, the  control  mi i t s  
s h a l l  automatical ly cause a l l  Glide Slope ~ ~ a d i a t i o n  t o  cease 
and s h a l l  prevent r es to ra t ion  l o r  a  period of a t  l e a s t  
29 sccond;. From t h i s  condit ion,  Kanual r e s t a r t  s h a l l  be 
required. 

3.6.4.6 Standby monitol- act ioc.-  Idonitor alarms from any nionitor. of 
standby t r a n s r : ~ t i e r  operat ion s h a l l ,  a f t e r  an adjus table  delay of 
from 2 t o  5 seconds, cause shutdown of the  standby t , r ans r .~$ tc r ,  

3.6.4.7 Antema misalignment moni-tor. - Ksalignment of the  anterxta, 
tower by a  nominal angle of 30 ndnutes i ron  the  v e r t i z a l ,  i n  any 
d i rec t ion ,  p e r s i s t i n g  f o r  a  t i m e  period addustable between 120 and 
150 seconds, s h a l l  cause a l l  Glide Slope rad ia t ion  t o  cease. This 
angle corresponds t o  a  norninal 5-inch displacement a t  the  top of a  
55-foot tower. It s h a l l  be possible t o  bypass separa te ly  the  
misalignmenf, de tec tor  ala-rm. 

3.6.1.8 Transmitter environment moni t o r .  - A n  abnormal e n v i r o n ~ e n t  
ind ica to r  s h a l l  l i g h t  a t  the  remote control  ind ica to r  i f  t h e  
t r ansmi t t e r  environment becomes nore than 1 5  degrees C beyond 
the  normal range of temperature maintained by the  hea te r  and a i r  
conditioner. EYlvironment alarms s h a l l  be indicated  by equipment 
cabinet  panel lamps and s h a l l  be summed i n  the  control  u n i t  and 
s h a l l  provide m abnormal ind ica t ion  a t  the  remote ind ica t ion  
and control  u n i t .  



3.6.4.9 Transmitter prime power monitor action.- Kn abnormal 
power indicator shall light at the remote control indicator if 
power conditions within the subsystem deteriorate such that: 

(1) AC primary power fails 

(2) ~attery/battery charger line voltage falls outside the 
lirnits of & 15%. 

2.6.4.10 Monitor display requirements.- Provisions shall be riade 
for meter indications and status indicating lights for all parameters 
monitored. Meters shall be so calibrated that readings may Le used 
directly to ascertain correct values of course alignnsn-L and x.id%h. 

3.6.4.11 Glide Slope indication and coctrol general requirements.- 
Monitor outputs shall be maintained to indicate visually the 
existence of an out of tolerance condition, a-~tomacically transfer 
to standby transmitter, cause do~mgrade of facili-~y perfomance 
status at the remote indicator unit or shut down all radia~ion, 
singly or in conbination. In addition, any indication given or 
action taken shall be rnerriorized at the equipment panel. T i m  
delay circuitry, indicator drivers and power/enviroment sensor? 
shall be considered part of che indication and control uni:. 

7.6.4.12 lilemorization of monitor fumtions.- A means of rnenorization 
or non-memorization of the monitor channel DDvI, SDTYI, RF, md antema 
mast rnisaligmment a1an.s shall be provided by tne indication and control 
unit, A medns shall be provided to clear the remorized alem ~.iithout 
affecting facility operation. 

6 . 3  Transmitter selection control requirements.- The control 
Llnit shall provide selection of either transmitter 1 or tl-ansrritter 2 
as the main transmitter. 

3.6.4.14 Monitor mismatch action.- A monitor mismatch indicition shall 
be provided when any single monitor channel in any integral or near 
field monitor activates an alarm. This action shall also light the 
abnormal conditions warning indicator. 

3.6.4.15 Remote control interface requirements.- Interface require- 
ments between the Glide Slope subsystem and the remote indicator 
and control unit shall be provided. 

6 . 4  Press to test light requirements.- The indication and 
control unit shall provide a means of testing all lamp bulbs on 
the monitor channels and on the indication panel by operation of 
a momentary switch. 



7.6.4.19 Additional i?lc?ication and con-trol unit provisions.- Ln 
3ddii;ion to t h e  actions previously lis?;cd. t2ie indication and contm3. 

'b) A selection between local and remote transrriitter ON-OFF contr-' , 3 .  

(c) A i'orced 20-seconci slay befol'i 2 na.mlal restart aftex- automatic 
shu.tds.i;n of both  transrrLtters. 

(d) IUL qff indicating l i g h t  (in addition to abnormal lights) when 
the subsystem is off the sir. 

6 . 5  Gliee Slope Antenna groug 

2.6.5.1 Giide Slope antenna general requirements,- The null 
reference Glide Slope antenna array shall consist of two identical 
antennas. The capture effect Glide Slope antenna array will consist 
of three identical antennas and these shall be of the same design as 
those antennas proposed for the null reference t m e  equipment, All. 
antemias shall be interchangeable. 



( a ) Ant eima mounting. - The antenna s h a l l  includ e :noum.:ing 
provisions t o  enable v e r t i c a l  :: .outing on t h e  ilo:r?r t o  
prochce Glide Slope angles bet:.;een 2 and 4 degre-".. 
Neans s h a l l  a l s o  be provided t o  l a t e r a l l y  ciffsel: ,he 
antennas, in l-inch increzxnts ,  a t o t a l  of - + 18 i n c h e ~  
from i t s  centered pos i t ion  on -;he tor.?er. 

(b) Ante-ma towers.- The Glide Slope antennas s h a l l  be nounted 
on a s t e e l  t r ian,dar-shaped scct ionalizej .  tower. The forward 
fac ing (toward t h e  approacn enll of the  runwa2 ) s ide  of -the 
tower s h a l l  be perpendicular t o  t h e  m w a y  cen te r l ine  a t  the  
nea res t  point  on t h e  run la /  op,~osize the  to:~er. This s ide  o r  



the tower shall be perpendicular, whether or not the tower 
is of unifomi size of tapers. Each tower shall be co~nplete 
with a ladder with uniformly spaced steps, a minirnur of 16" 
wide and maximum of 12" apart, clixbing safety equipment per 
PR-S-031301, double obszmction lights, lightning rods, 
misalignment detectors amhor bolts and other related hard- 
ware, The tower shall be self supporting and the tower height 
shall be a function of subsystem configuration and shall be 
designed in accordance with the height liridtations specified. 
Basic tower sections shall be capable of interchange to create 
either null reference or captu-re effect configura%ion. 

(c) %domes.- Eadomes, if utilized shall be fabricated of Type I1 
glass fibre base plastic material in accordance with L-P-383 
(modifies paragraph 1-3.15.3 of FAA-G-2100/1). If radomes 
are utilized, all performance rey~irer~ents of khe antenna 
system shall be met with radornes installed. 

(d) Siting criteria.- The Lesigm location and heigh~ of the Glide 
Slope antenne shall. bc in accordance with FAA handbook 6750.16. 
The na2uirnm height of the Glide Slope antenna tower shall not 
exceed 60-feet. 

3.6.5.4 Radio frequency energy distribution.- If multiple elements 
aze used, an integral dis$ribu.tion netwo~k shall be p-rovcded for 
feeding the individual elements of the an-tema in the phase and 
anplitude requirea. This network shall be weatherproof and mounted 
in the location an the antenna assembly which is readily zccessible 
for servicing. 

3.6.5.5 lntegral r?.onitor.- Each of the iden-tical antenna units shall 
include integril nonitor ~ro-xi-dty probes capable of adiustrrent for 
phesing and poxcer gickof f . 
3.6.5.6 _W enerm reconbining and detection requirements.- Radiated 
energies sampled ~y the integral noriitor p r . o x j d t j  probes shall be 
smrned in suitable broadband nehorks , %hen divided by sir-dler networks 
into complex signals analogous of the ante-ma system radiation pattern. 
Detection shall be employed -to produce three (for capture effect) or 
two (for null reference) DC oflset audio signals in triplicate fsr 
monitor chamel inputs. Detection nay be incorporated es part of the 
nonitor channel. Three course position, three sensitivity and (if 
capture effect) three clearance rnonitor inputs shall be generated. 
De%ection of the com;?osite F P  ILS waveform shall be accoxplished by 
unit,s identical in desiw i.:hether located in the antenna combination 
circuits or in the UHF changeover and test asseifDly. 

3.6.5.7 Obstruction lighting.- B double obstruction light in accordance 
with FAA Advison Circular AC 150/5345-2 shall be provided at the to? of 
the tower. The lamps shall be wired in parallel and shall be rated at 
100 watts each. 



a r e  spe::i-Xed.. 

( a )  For c a p t ~ r e  e f  f e z t  s e r v i c e ,  l o c a t l o c  of the ~ e t e c t r ~ ~ r , ' m t e - x r a  rad 
r e l a t i v e  t o  t h e  tyransmitting j::.enna base sl.,all. ?e se l .ec tee  wi th in  
a  range of 150 t o  3oC f e e t .  The a.r:+er;s,n L3iglnt z:.r,l_l be adjustabl .e  
f o r  a l l  g l i d e  pa ths  e s t a k l i s h e d  betweer- 2 LC .'; d e z r e ~ s .  - 

(b) For n u l l  re fe rence  s e r v l c e ,  l o c a t l o r  skiall Le se:ectec l:lth-.n a  
range of from 1 12 t o  460 f ee ;  a! d arlzenf a ce:gl:t shal; be as~ils;al; le 
f o r  g l l d e  pa ths  e s t a b l ~ s n e d  teti,:eer 2 .  ' and )+., ciegrces. F:_rial 
adjustment s h a l l  p l ace  t k e  yece v lnc  antenna a; :he I 3;nt of nomna l  
0 DDM I n  space,  a t  t h e  1 %  degree pr3x;nlty pnase t o l n t .  

2.6.6.5 Near-f ie ld monitor d e t e c t o r  c i r c ~ i t s  and acjustment  requirements.-  

( a )  Detec tor  c1 rcu l t s . -  Detector  circuits s h a l l  consist of a  three-way 
s l g n a l  d l v l d e r  and t h r e e  RF d e t e c t o r s .  I f  n o t  xlcluded a s  p a r t  c f  
t he  rnonltor channels ,  t h e  d e t e e r o r  c l r c ~ i t s  s h a l i  ke housec! lc  a 
s u l t a b l e  protective box o r  c a b r r ~ e t  f o r  e n v l r o m e n t a i  , - r o t e c t ~ o n .  



The d e t e c t o r  ou tputs  s h a l l  e n t e r  t h e  monttor system a t   he equipment 
cabine t  rnocitor channels designated f o r  t h i s  p z p o s e .  

(b) Monitor adjustment.-  DDM rxonitoring p e r f c m e d  by t h e  n e a r  f i e l d  
monitor channels s h a l l  be acconplisk.ed i n  a  l i k e  m&mer a s  f o r  t h e  
i n t e g r a l  course monitor channels.  SDM a l a m  p o i n t s  s h a l l  be 
ad jus t ed  t o  wider l i m i t s ,  nop ina l ly  - +4 percent .  

3.6.6.6 Near-f ie ld monitor environmental r equ i r emnt s . -  The LrHF Glide 
Slope subsystem nea r  f i e l d  monitor equipment s h a l l  be designed &qd 
manufactured t o  meet t h e  s p e c i f i e d  s e r v i c e  condi t ions .  

3 . 6 7  Glide Slope power r e q ~ i r e m e n t s . -  

3.6.7.1 Glide Slope standby power requirements.-  A r edmdan t  batter;-/ 
b a t t e r y  charger-go- e r  supgly systerr s h a l l  be provided f o r  system o r e r a t i o n .  
For  t h e  plirpose of t h i s  s p e c i f i c a t i o n  b a t t e r i e s  and power supp l i e s  s h a l l  be 
considered a s  a  power system. The batte,-y(s) s h a l l  be capable of s~ippl:<ng 
a  f u l l  l oad  cu r ren t  f o r  3 hours a t  0 degrees C (32 degrees F) a f t e r  t h e  
charging source has been removed. Wninun l i f e  expectance i n  f l o a t  mc?e 
s h a l l  be 5 years .  Ar. independent overload p ro t ec t ed  2ower s c m c e  of 60 Hz, 
120/246 V, three-wire AC power s h a l l  be provLded f o r  each primary power 
supply input .  Each power suppi:{ s h a l l  be capable of continuous opera t ion  
i n t o  a worst  case systerr. l oad  while  r a i s i n g  $he b a t t e r j i ( s )  t o  f u l i  charge 
 ori id it ion frcrt: a  50 percent  discharge wi th in  8 hczrs .  The specified 
b a t - t e r i e s  s h a l l  be capable of sc-s'aining n o m a l  system opera t ion  f o r  3 nours 
a f t e r  primary 2ower f a i l u r e .  I n  add-tion t c  these  r e q ~ i r e ~ e n - t s ,  t h e  
b a t t e r y  charger-power supply s h a l l  meet t h e  fol lowing performance requi re -  
ments over t h e  s e r v i c e  condi t ions .  

Maintain a  f l o a t  vo l t age  of 2.15 t o  2.17 V pe r  c e l l  wi th  a  maximm 
of 200 n;V PP r i p p l e  wi th  o r  without  a  bat-cery a t tached .  F l o a t  
vo l tage  s h a l l  be ~ a i n t a i n e d  wit'gin +5 percent  over %he load  r a rge .  - 
Supply on demand an equal ize  vol tage  of 2.30 t o  2.33 V p r  c e l i  
wi th  a  m a x i m  of 200 mV PP r i p p l e .  The eqiialize node shh.1: be 
d i sab led  i n  t h e  absence of a  b a t t e r y .  

L ' i m i t  ou tput  vo l tage  t r a n s i e n t s  tc 10 percent  of t he  i n i t i a l  
s teady-s ta te  vol tage  f o r  condi t ions  of : 

( I )  a s t e p  change of 15 A ,  from a  5 A o r  a 20 A Load 

( 2 )  inpot l i n e  t r a n s i e n t s  ~p  50 +1C percent  of nonina; - 
( 3 )  e s t a b l i s h  r egu la t ions  wi th in  0.5 percen-L wi th in  250 rm a f t e r  

passage of t r a n s i e n t  ~ p s e - t  

Regulat ion s h a l l  be e s t a b l i s h e d  w i t h i 2  C . 5  percent  w i th in  6 seconds 
a f t e r  turn-on. 

Accessible  c o n t r o l s  s h a l l  i n c l ~ d e :  



( 1 ) a manual on-or"f swl t :k- 

( 3 )  f l o a t  vo l tage  adtlist:r!ent 

( 1 )  i n - l i n e  wi th  AC inp:ux 

( 2 )  b a t t e r y  o u t p ~ . t (  s )  

( 3 )  cnarger  outpu.t(s) t o  t h e  sub~yste: '  2nd b a t x r y  

( )  Vi s u a l  i n d i c a t i o g  of s t a t u s  s h a l l  inc lude :  

( 1 )  a DC axinletel- f o r  load currerA; 

( 2 )  a r ed  lanp  f o r  prirrary power f a i l ~ r e  

(3) a green lamp f s r  2rinar;- ;o!.:er c ~ ~ . e r ~ t i ~ ) r i  

(4) a r e 2  >ar.p f o r  charger  i'al-r r e  

( 1 )  primary power f a i l u r e  

3.6.7 2 Glide Slope standby i n t e r f a c e  p.~-eey -0ea '  LC,, --- =.LC: -Ti + "S.  - StX~dk'; :.Ili:€P 

s h a l l  . ~ e  con-tini;ously a v a i l e b l e  Ir- atiGir,lon, a i ; t ~ i ~ 2 t > :  C ; , € Y Z T ~ O ~  3f 

swi;ching devi ees  s h a l l  a f  f c r d  : 

3.6.7.3 Gllde Slope batter:,. e r l o s d l  e r ea_~ l r ec . e r t s  .- A ncllcorroslve 
b a t t e r y  box(s )  s h a l l  be p o n d e d .  TEis box s h a l l  conia in  t h e  t t a n d k -  
power supply batteries and sha l l  oe easlr;. access:r-e. Ihe  ba-ter;- box 



3.6.9.8 Glide Slope PF' Cables 

6 . 9  iP ~cab l s s  requiremrLts.- The RF i.z'~les ~ i t - L l ? . z e d  in i;ke G l i d e  
Slo~c subsystem s h a l l  be in ac:ordulee with 2aragrapL 1-3. 'I 0.3 
FAA-G-2 I S O , ~ I  . 



3.7 Vw Thrker Beacon sc-bsys-ten. 

3.7.1 Marker Beacon genera l  rec;~.iremeilts. - A oorcple~e IF3 ldarker Eeacorl 
sabysystem s h a l l  c o n s i s t  cf  t h r e e  eazk. cf  she f ~ l ' ~ ' - ' ~ i e " :  A $-LA a 

( a )  Ore dua l  t rmLsrn i t t e r  group wi th  a s soc i a t ed  x o n i t s r  anc m d u l a t i o n  
equiprr.er,t. 

( b )  One antenna group wi th  monitor p i c k u ~  devices  and a s s c c i a t e d  
cabl ing ,  d i v i d e r  networks, connectcrs  , har&dare, e t -  . , n e c . ~ s s i ~ r y  
t o  connect t he  t r a n s r r i i ~ t e r  ~ , o  t k e  antecna ar- 'ay.  

( c )  Standby b a t t e r y  pcwer wi th  a p p r o ~ r l a t e  rcus ing .  

( d )  One eqclprr-ect cabin€; grour a s  s r e c l f ~ e c ,  

3 .7 .2  Marker Beacon ope ra t iona l  rea,'c:i rerr~er~ts .  Tke Karker Beaccn subsyst,en 
s h a l l  provide i c f o m a t l o n  about %he d i s t ance  t o  t h e  Cztegory 111 ILS 
runway tk re sho ld  of an a t r c r a f t  engag??g iF ap!iroac!;es kc ,  and l a r d i n g  e t ,  
a i r f i e l d s .  Each Marker Beacon =?la11 t e  capable of cge re t ing  a s  an i n n e r ,  
middle o r  o u t e r  rrlarker. 

3.7.2.1 Operat ional  r ad io  f  requercy. - The des i=  cer-fer transmit;er cut?l;.t 
frequency s h a l l  be 75, T4Hz. A l l  s;:ecified r e c p i r e m n t s  s h a l l  t e  met a t  t h i s  
ou tput  frequency. The o ~ t p c t  f reqdefic .~ s h a l l  be wi th in  - +0.005 percenx of 
t h e  75 I4Ez over t h e  se rv i ce  condit,ion:. 

3.7.2.2 Coverage.- The marker beacon f i e l d  p a t t e r  i s  defir-ea by t h e  
locus  of p o i n t s  a t  which a s taxdard  c a l i b r a t e d  a i r c r a f t  i n s t a l l a t i c n  s e t  
f o r  tllowlf s e n s i t i v i t y ,  r ece ives  an a7si io  s i g n a l  i r i  excess  of 2 :rli',iia-?~peres 
while  f l y i n g  t h e  l i m i t s  of t k e  LocslLzer course l i n e ,  15C .~ . icrc=?ercs  
e i t h e r  s i d e  of t h e  Loca l i ze r  c e n t e r l i n e ,  o r  . witklr ,  - - +1C)$ of tPLe l h i t s  of 
t h e  major a x i s  shown on Figure  7 , whichever IS - e s s .  Tkc 5 e l d  s t r e n g t h  
a t  t h e  l i m i t s  of coverage spec i f  i e a  i r l  F igxre 1 shall .  1.8~ . ?  r c i l l i v o l t s  
per  n e t e r .  I n  a d d i t i o n ,  <he f i e l d  st:rength k i t h i n  the c3verage a rea  & a l l  
r i s e  t o  a t  l e a s t  3 .0 m i l l i v o l t s  per  meter.  The f i e l d  i - a t t , em s h e l l  c e e t  
t h e  fol lowing requirements a t  aritenrla he igh t s  xp t o  a  r .axi~~i '? .  of 20 f e e t  
above ground e l e v a t i o n  wi th  t h e  transr:!i t t e r  power olltpl,; a c t ~ , s t e d  t o  .5 
wat t s .  ( s e e  f i g u r e  1 .  ) 

(b) When cu t  by a  v e r t l  o' p l a ~ e  lrA tne a i n c r  a x l s ,  ra t te rn-  s n a l l  r e  
w ~ t h l n  25 percent  o f  t h e  l l n l t s  shown l r l  f ~ ~ r e  1 .  Y a r x r  &x i s  
coverage s h a l l  kc rneasLrpa on +'re Loca l i ze r  coldrse arld descent lnk on 
t h e  g l l d e  pa th .  7 o v e r ~ p e  Pa:? t > t e y A  t o  a r  a l t iAuc?e of a: l e a s t  
3,000 f e e t  above k c  s t a ' l c n .  

( c )  The r a d i a t i o n  s h a l l  be h o r i z o r t a i l y  p c l a r i z e c .  

(d) Major a x i s  coverage s h a l l  be measlared a t  t h e  i r . s t r m e n t  approach 
procedures use  a l t i t u d e .  



f'ower outl;ut adjus3xent.-  1, ~ 1 1 ~ ~ 1 1  be p s s i b l e  t o  vary the  0utpu.z 
frc;rr: f i i l l  r a t e d  output  t o  1:: p-ercefit o r  l e s s  :~f lil:. .;c?.ied output  
pwier . 
blodu.latiori freq72ency.- The t rans~ . i r , ? ;e r  d r a l i  i n c l ~ d s  h i l t - i n  
' xne  g e n e r a t k g  anand ixoaulating f a i l l t i e s  so 7;heL it a n  b e  
rnodula.ted a t  any pol.;:er level. i.1. the range fror,. .2: t'o 2.5 
w a t t s ;  f.rcn 3 to 97 percent, L J : ~  any 31' t he  foi lor i ing sel .ec-~ablc 
f requencies .  

(2) 1300 Hz (middle Marker) 

( 3 )  jOOC Hz (inrier Marlier) 

Plodulation frequency w1erar;ce.- Eack iwc3:datlon frequzncy s h a l l  be 
vrii,hin 4 - 1  .5 percent  of tke design cen te r  f r e q ~ ~ e ~ i c y  xlc?er noma1 - 
test condi t ions .  Var i a t ion  of each nodula t  ion frequency s h a l l  n o t  
- - 7 ,  ::>..;eed 2.F; s e r c e n t  of t h e  d e s i ~ - n  cen te r  f?equer,cy wider t ne  s e r v i c e  
conanditloris. k con t ro l  s h a l l  be provided f o r  aa jus tnen t  of the au2i.o 
f  requency t o  L-ts nominal va lue .  

I4odulation hamon ic  d i s t o r t i o n . -  The t c t a l  harmonlc a i s t o r t l o n  
i n  t h e  demodulated output  s h a l l  n o t  exceed 8 percent  wi th  
r a t e d  power output  and 98 percent  modulation m d e r  t he  serTJlce 
condi t ions .  

Modulation s t a b i l i t y  with output power change.- A f t e r  i n l t i a l  ad jus t -  
nent  t o  95 percent  modulation, adjustment of ou tput  power over t h e  
a v a i l a b l e  raxge s h a l l  n o t  change t h e  act,ual percent  r -oduiat ion more 
that 3 percent .  



I~bdulaticn i n d i c a t i o n s . -  A rreter s h a l l  be prcvidec t c  i n d i c a t e  
percen' nodu la t ioc .  The i m t e r  s c a l e  s h a l l  i r ld iza te  39 percerLt 
p i c d ~ l a t i o n  a t  full s c a l e  left ar~i 1 C r ~  percenL ro&la;icn a t  

. . . s c a l e  rignt. 'Tile err'cr. ir. _:--d:cated Fercer.: mdc iLa5 io  
over- the  meter s c a l e  s;i;all ric:t e,xceet5 - +1 ~ e r ~ ~ e n - .  I' Cis a c t u a l  
percenz modula;ion over ;he f-~11 raxse af power o;;;p~; - - 11omal t e s t  cogaiti=:qs. d:lser %lie s;:ec[ried ,,- sa-rZTr.- ,rliie ~ ~ 1 1 ~ i i t i 3 n ~ ,  
t h e  e r r o r  in indi.oated percent  n.,~d;llati:;n s h a l l  n o t  exceed 
+S percent  c f  the a c t a l  1-erce~:  n;od~~.la:ion. - 

( a )  P4odalating tcnes . -  The rmc-,.lacYxg tone s h a l l  be r j r ~ v l d e c  and  keyed 
a s  f c l l ows :  

( 1 )  Tne c u t e r  r a r k e r  audio rr,odslatian frequency (4')0 H Z )  

s h a l l  be ke;ied tc ~ ' r c v i d e  a  orA%inucds  s e r i e s  I '  das i~es .  

( 3 )  The i n n e r  marker a ~ . d i o  r.oci:l.atior freq-aency (3000 HZ) 
s h a l l  be ke,ed t c  ;2r?vlce a  ccntic~;.ous s e r i e s  c f  do t s .  

fb) Character  timing.- The keyer  s h a l l  ~ s rov iae  cha raz t e r  t iming 
a s  fo l lows:  

( 1  ) Dot length :  3.1 25 secorL 

( 2 )  Dash l e n g ~ k :  6.375 see! nd 

(3) Length cf  s2aze 
between c; ts  =d 
dashes I n  a 
con t lnmus  s e r l e s  
and ~ v i t h x  a code 
cha rac t e r .  

( c )  Keyer s t a b i l i t y . -  The keying r e t e s  s h e l l  rerr.air- wi th in  215 percect  of 
t h e  desi@. zen te r  val-aes lacier t he  s e r v i c e  con5i t ions .  Xeyixg pu l se s  
s h a l l  s t a r t  without  xndes i rab le  t r a n s i e c t s .  Trans ien t  pezks due t o  
keying s h a l l  no:, exceed 2 p e r c ~ n t  3f ;he peak z.pL;ituae o f  the normal 



audio frequency waveform a t  t h e  modula-cor output .  It s h a l l  be 
poss ib l e  t o  l o c a l l y  s e l e c t  e i t h e r  keyed o r  unkeyeri r t ! o c ? ~ l a t l o ~  
c r  t o  renove a l l  mo*datioc f  ram t h e  t r ans r r i t t  e r  wi t>L71~.t 

i n t e r r i p t i n g  t h e  c a r r i e r .  

3.7.3.4 Equipment changeover and t e s t  r e q u i r e n m t s . -  Cha~geover  c i r c u i t s  
s h a l l  be used t o  cc:mect t h e  antenna system t c  t he  p r i c c i p a l  o r  standby 
t r a n s m i t t e r  channel and monitcrs  1ocal;y and or, ",c;iiji:and cf  t e  Lndccatior 
and c m t r o l  u n i t .  

3 .7 .4 blarker Beacon con t ro l  monitoring. 

3 .7 .4 .1  Monitor pick-up antenna.- A monitor gick-u.2 a n t e m a  shayi  be 
prcvided t o  sample t h e  r a d i a t e d  marker beaccn s i g n a l .  The p i c k - ~ p  
antenna l o c a t i o c  gain c h a r a c t e r i s t i c s  s:hs:l meef, t ke  n o c i t o r  require-  
m n t s  over t h e  power c z t p u t  range of t he  t r a n s n i t r e - .  

3.7.4.2 Moni-cor raquirements.-  The l o c a l  m m i t c r  s h a l l  cause a  v i s i b l e  
and audib le  alarm a t  t h e  renote  Indica t ior -  and con t ro l  ~ , c i t  i f  a ~ ~ y  cf 
t h e  fol lowing condi t ions  occwr. 

( a )  The p r i n c i p a l  t r a n s m i t t e r  1 s  rep laced  by 5F.e stacdby transm:tzer 
(d-dal system) 

( b )  The pcwer output  of tkLe r a d i a t i n g  t r a r s x i t t e r  drops be lc '~  
50 percent  of corninal 

( c )  h e i o  nodcla t ion  c r  i d e n t i f i c a t i o n  key i r~g  i s  n c t  c ? e s ~ , : ~ t  

( d )  Primary 3ower t o  t h e  s i T e  f a 2 s  

( e )  Ba t t e ry  charger  f a i l s  

( f )  Monitor i s  l o c a l l y  by?assed 

(h) The a~ l t enna  i s  uamaged t c  t he  extenz t h a t  VSiv% exceeds 2 : l .  

3.7.4.3 Monitor f a i l - s a f e  design.- The m m i t o r  systerr s p e c i f i e d  llerein 
s h a l l  be f a l l - s a f e  s ~ z h  t h a t  fail-c.re of any s a r t s  of' tile r m n i t ~ r  s h a l l  

. . e i t h e r  r e s u l t  d i r e c t l y  i n  ax alarm c x d i t i c n ,  o r  a s  a  ,~.:nin~:l, sha2.l rzot 
a l t e r  any alarm th re shc ld  l e v e l  i n  t n e  d i r e c t i o n  cf   oler rating s r e a t e r  
de t e r io ra t io r i  of t h e  t r a n s m i t t e r  cx t2ut  c h a r a c r e ~ i s ~ i z s  than p e r m i t ~ e d  
i n  t h e  absence of such f a i l u r e s .  For s ~ c h  2 a r i s  a s  e : ec t rx i c  o r  e lec to-  
magnetic switching devices  !tihere it i s  ?lox p r a c t i c a l  t o  ~ r o v i d e  f a i l - s a f e  
ope ra t ion  under both modes of f a i l u r e  (open c i r c u i t  an3 s h o r t  c i r c - A t ) ,  
f a i l - s a f e  p r o t e c t i o n  s h a l l  be provided fo? t h e  mode s f  f ' izil-ue 5%-sing t h e  
h igher  p r o b z b i l i t y .  

3 . 7 .  k l a m  cont ro ls . -  ~ o n t r o l ( s )  capable o f  varyin:: .he alarm t h r e s h o l d ( s )  
s h a l l  be provided a s  necessary  t o  meet t h e  above : . . sn i t - ;~ ing  r eqdremen t s .  These 
requirements s h a l l  be n e t  wi", any "vransrrlitter o.i;.r;?-~t frc::. r a t , ~ c !  paver t o  10 
pe rcen t  o f  r a t e d  power. It s h a l l  be poss ib l e  t o  v a l i d c t e  a l l  a l z m  th re sho lds  
~ L t h o u t  ex t e rna l  t e s t  equipment. 



( a )  Car r i e r  o u t p u ~  -1.5 CE t o  -4.0 c!d 

(b )  MocTAatioc tone removed 

( c )  Unkeyed modulation 

3.7. '. .8 Abnomal condition par.el recpirement . - A. ;anel s h a l l  be supplied 
a t  each Marker Eeacori subsystecl group, wnich s k a i l  provide v i s u a l  
ind ica t ion  of the f  cl lcld:i.ng abr:cmal conditions : 

(a , )  Primary power f a i l u r e  

( b )  Bat tery  charger f a i l u r e  

( c )  Monitor l o c a l l y  bypassed 

( d )  Subsystem grour no t  operat ing 

( e )  Monitor alarm 

3 . 7 .  Remote abnormal indica t ion . -  The abnormal condit ions s h a l l  be 
made ava i l ab le  a t  a  s u i t a b l e  telephone junction f o r  l i n e  tr.?nsmission 
t o  a  remote ccn t ro l  go in t .  Abnormal. power/enx~iromer.t (ABK P / E )  
ind ica t ion  s h a l l  be displayed i n  the  case of commercial power l o s s  o r  
b a t t e r y  charger f a i l u r e .  Abnormal rmnitor  (ABN MON) i nd ica t ion  s h a l l  
be displayed i n  'he case of a  monitor alarm due t o  ~ m s a t i s f a c t o r y  
keying, modulation l e v e l  o r  RF power output ,  o r  a n t e m a  VSWR of 2 : l .  
A manual bypass of t ~ e  monitor systerc a t  the  Marker Beacon subsystem 
group s h a l l  cause the  ABN P/E i nd ica to r  a t  the  remote ind ica t ion  and 
cont ro l  u n i t  t o  b l ink  a t  a  t w o  Hz r a t e .  



3.7.5 Marker Beacon antenna grour .  

3.7.5.1 Marker Beacon antenrla system general recuLrements.- The t r aqs -  
n i t t i n g  shal; c o n s i s t  of s i n g l e  o r  r ~ u l t i p l e  e i e ~ e n t s  conbiced 
wi th  an i n t e g r a l  feed  network and r e f l e c t o r ( s )  a s  requi red  t o  m e t  t h e  
s p e c i f i e d  coverage requirements.  

3.7.5.2 Narker Beacon antenna performaxce requir3enents.-  Ir add i t i on  t o  
pro-viaing t h e  coverage r e q u i r e m n t s  tkrocgh-ut t:he se rv i ce  cona i t i ons ,  t h e  
Marker Beacon subsysten a n t e m a  system s h a l l  be designed a s  fo l lows:  

( a )  The V S J R  of t h e  t r a m s d t t i n g  a r tenna  s h a l l  be l e s s  tha? 1 . 2 :  1 . 
(5) The Marker Beacon r a d i a t i o n  s h a l l  be horizont : i i ly  po la r i zed .  

3.7.6 Marker Beecon power. 

3.7.6.1 Marker Beacon standby power requiren:ents.-  Standby power s h a l l  
be furn ished  from a cont inuously engaged o r  f l o e t i n g  b a t t e r y  2ower 
supply, which s h a l l  permit  norma.1 s t a t i o n  o p e r a t i o r  f o r  a perioc! of 
72 corisecutive hours wl th  b a t t e r y  temperature a t  5 degress  C d ~ r i n g  t h e  
s p e c i f i e d  s e r v i c e  con2i t ions .  The b a ~ k r y  s h a l l  be a lead-acid-imit ( o r  
u n i t s ) .  

3.7.6.' Marker Beacon power su  p ly /ba t t e ry  charger  l m i t  requirexent . -  1 
( a )  Maintain a f loa t -vol tage  of 2.15 t o  2.17V pe r  c e l l  wi th  a maximum 

of 200 mV PP r i g p l e  wi th  o r  without  a b a t t e r y  a t tached .   loat at 
vo l tage  s h a l l  be maintained wi th in  +5 2ercent  over  t he  load  range . )  - 

(b) Supply on demand an equ-alize vol tage  of 2.30 t o  2 . j F  per  c e l l  wi th  
a maxirrFum of 200 mV PF r i p p l e .  The e q m l i z e  node s k a l l  be d isab led  
i n  t h e  absence 05 a b a t t e r y .  

3 .7.6.3 Marker Beacon power system i n d i c a t o r  and con t ro l  requirements.-  
The fol lowing d i sp l ay  and con t ro l  f w c t i o n s  s h a l l  be srovid(?d f o r  power 
system opera t ion :  

~ o n t r o l / ~ n d i c a t o r  

( a )  Switch, power on-off 

Function 

Provide AC power inpu t  con t ro l  t o  
syster; 

(b )  Switch, b a t t e r y  on-off Provide b a t t e r y  disconnect  

( c )  Lamp, primary power 

( d )  Lamp charger  output  

( e )  Contro l ,  equa l ize  

I n d i c a t e  c ~ r r  charger  
ouzput c i r c u i  , 

I n d i c a t e  cur? .i- charger  
obtput  c i r c u  

S e t  l eve l  f o r  b ~ t L e r y  
equal lze  mode 



(i) Contro l ,  Ilea, 9ez r e g l a t o r  o ~ t p u t  

(11) Meter I - d i  ca t e  power ssgsly curren t  
and r egu la to r  c c t p x  vc l - age  

7 ' 7  - ,. , . (.I Signai  cables . -  Ir-terzomnectir-g cak;les shall be a s  s p e c i f i e d  
f o r  d i r e c t  b u r i a l  and adeq-date protect t ior  f rxn  kaza-ci shall be provided. 

2.7.7.2 BF cables . -  The 'iF cab le s  u t i l i z e d  i n  this subsystern s h a l l  be f l e x i b l e ,  
double sh i c lded  coax ia l  cab le s  of ='-ohm nor.insl ixgedsnce and s h e l l  be i n  
accordance wi t21  p a r a ~ r a p h  1-3.1L.3 of R ~ - G - 2 ; 2 3 / l .  

( a )  Covers.- The cabice+ s r l a l l  be ~ r o v i d e c  with i n n e r  and o u t e r  f r o n t  
covers.  The i n 2 e r  cover s h a l l  be tip-i;inged a ~ d  secxred by nems 
of Dz-us f a s t e n e r s  ( o r  equ iva l en t )  a l n , -  %he Lotsorr. m d  s i d e  edges. 
A r r ~ v a b i e  ba r  - s h a l l  be provicecl cc s - ~ ~ p c r t  t he  cover i n  a  h o r i z o n t a l  
pos i t i c r l  a=. a  r a i n  s k i e l d .  The hinges s h a l l  be detachable 'uo 
p e ~ ~ r ~ i . 5  .:. r ~ ' l e t e  rer:,oval of ;he cover %ken desLred. i*k?er. pos i t i oned  
a s  a  rail1 s h i e l d ,  t h e  cover sha;l no; i n t e r f e r e  wi th  removal of 
modules o r  use  of extender  cards.  The o u t e r  cover shall be removable 
by capt ive  t h m b  screws. A hasp s h a l l  be f u m i s h e d  f o r  a t t a c h e n t  
of a  padlock t o  prevez t  7 a a ~ t h o r i z e d  access  t o  :he equ.lpment wi th in  
t h e  cabine t .  



Appearance.- The exterior of the cabinets should have a modem 
commercial or light industrial appearance. The appearance should 
reflect the precision and reliability of FAA activities and the 
utilitarian quality of public financed construction. 

Finish and color.- The exterior surface of the Marker Beacon 
cabinet shall be insignia white, color 17875 of FED-STD-595. 
Painting of all exterior surfaces shall be in accordance with 
FAA-ST-003. 

Materials and material application.- Ijlaterials of construction shall be 
suitable for the intended application considering the cabinet life, 
environmental service conditions, and transportation loads. The ultimate 
sites for these cabinets may range from coastal environments with salt 
atmosphere to mountainous areas. Provisions shall be made for prevention 
of corrosion; avoidance of unprotected fraying surfaces, moisture traps, 
and galvanic couples due to contact between dissimilar metals; and proper 
selection and application of protective finishes. The cabinet design 
shall keep maintenance to a minimum during the life of the cabinet with 
no required periodic maintenance inspection or activity normally 
necessary more often than once every year. 

fire resistance.- Materials used for cabinet construction (hidden or 
exposed) shall be noncombustible or fire retardant. Noncombustible 
materials shall be determined in accordance with ASDI B 136 (~est for 
determining Noncombustibility of Elementary ~lterials). Materials 
which are inherently fire retardant or have received a fire retardant 
treatment shall produce a flame spread rating of not more than 25 when 
tested in accordance with ASTM E 84 (surface Burning Characteristics of 
Building Materials). The fire retardant treatment shall not be subject 
to degradation due to weathering or custodial operations such as cleaning, 
washing, etc. Plastic materials (including foam insulation and sandwich 
panel rigid foam) shall be processed to impart self-extinguishing char- 
acteristics to the material when tested in accordance with ASTM D 635 and 
ASTM D 1962 (~lammability of Rigid Plastics over 0.127 CT/I in Thickness 
and Flammability of Plastic Foams and Sheeting, respectively). 

Heat transmission.- There is no heat transmission value for marker beacon 
cabinets as the intent for this enclosure is to provide shelter from 
inclement weather only. 

Foundation design.- The contractor shall design and prepare standard 
foundation construction drawings and specification suitable for 
Govement contracts with small general contractors at field 
installation sites. An allowable soil bearing pressure of 3,000 
pounds per square foot shall be assumed for the design, with a 48'' 
maximum frost penetration. 

3.7.8.2 Marker Beacon equipment cabinet environmental control requirements. - 
The Marker Beacon equipment cabinet shall be of double wall construction, 
and shall be vented to provide convection cooling of the equipment while 
simultaneously providing protection against rain and screening against insects, 
The inner cabinet shall be vented as required for adequate convection cooling 
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wi th  W screening  a s  r e q i ~ i r e d  ts Tleet equip?ent perf.;rrrm:ee requ.irements. 
A i r  condi t ion ing ,  hea t ing  and v e n t i l ~ t i n g  eqjipment ( i f  r e w i r e d )  s h a l l  be 
i n  accordance with S p e c i f i e a t i o r  FAA-C-2256,. 

3.7.8.3 Marker Beaccri e q ~ ~ i p m e c ~ ,  nabine 5 e l e c ~ r i c a l  r e q u i r e m t s  .- 

Dlst , r ibut ion syster1.- Tile Gc-i~t-mi~efi~ v i i l l  provide l 2 0 / 2 4 0 ~ ,  60 Hz 
s ingle-pkase,  th ree-wire ,  ~~ ice r ; ; romc i  co:m!erciai p x e r  s e rv i ce  t o  
t h e  s i t e .  The cab ine t  e l e  7 ;,:,i. 221 drlstri 'uuzion syszer:. s h a l l  
comenee wi th  t h e  i.nconir:g derv i ce  ~ m n d u i t  and cocductors a s  they 
e n t e r  t h e  cab ine t  f l o o r  o r  vrall i f  app l i cab le  and extend throughout t l ie 
f a c i i i t y  , i nc lud ing  %he entenna s >-stem n d  s7ap?ort tower. Spare e l e c t r i c a l  
capac i ty  of n o t  l e s s  tnan 52% of t h e  design load  s h a l l  be provided i n  t h e  
d i s t r i b u t i o n  panelboard czgaci-l:.- and d i s t r i b - a t i o n  r .dr ing,  Shor t  c i r c u i t s  
and overloads s h a l l  be c l ea red  a t  t h e  lobrest p o s s i b l e  l e v e l  i n  ";he system 
v i a  proper  coord ina t ion  of c i r c u i t  b reakers  of fusee o r  both. 

Out le t s . -  A 120 v o l t  AC,  ~?r- ic le-phase,  2C-axpere, cdplex ou;;et 
s h a l l  be I n s t a l l e d  and i : ~ ? ~ e l  1r.sld.e of  t h e  ~ r n e r  c a c x e t  of %he 
eqmpment cabine t .  

3.7.8.4 Equiprrent cabirAet  e n v ~ r o r m e n t a l  r equ~remen t s  . - The c a b m e t s  
and eqaipment t h e r e l n  s h a l l  sidstain t h e  naxlmm s t r e s s  ;mposed by t k e  
ambient s e r v i  ee condi t ions  specif ieci  without  germanent dei'crmation damage 
o r  degradat ion of o p e r a t i m .  

3.8 Remote I x d i c a t i o n  and Cont rc l  Subsystez 

3.8.1 Remote I n d i c a t i o n  and Control genera? requi renents . -  The Category 111 
ILS desi,gri s h a l l  irlclude a  remote i n d i c a t i o n  and con t ro l  subsysterri t h a t  
when inter.ia\:ed wi th  t h e  Loca l i ze r  Glide Slope,  arld Tvlarker Beacor subsystems, 
provides v i s u a l  and a u r a l  i n d i c a t i o n s  of the ope ra t iona l  s t a t u s  of t he  ILS 
and is zapable of s e l e c t e d  con t ro l  func t iocs .  The rexote  i n d i c a t i o n  and 
2c:i troi  equipment s h a l l  be designed f o r  i n s t a l l a t i c n  i n  a  s tXdard  19-inch 
re,;y rack o r  d e s t  t o p  cab ine t .  Panel ne igh t  s h a l l  be a s  s n e l i  a s  poss ib l e  
and ir arly case s h a l l  n o t  exceed 1 4  inches  anc depth si?a;l n o t  exceed 9 
Inc1 .e~ .  Power requirements s h a l l  n o t  exceed 250 wat t s  from a  60 Hz 120 v o l t  
slr:;le phase t h r e e  wire  source.  

3.8.2 Remote i n d i c a t i o n  and con t ro l  performance.- The remote i n d i c a t i o n  
and con t ro l  subsystem i s  intended f o r  i n s t a l l a t i o n  i n  a  renote  con t ro l  
l o c a t i o n  wi th  a  ( s l a v e )  i n d i c a t i o n  d5splay u n i t  intended f o r  i n s t a l l a t i o n  
a t  t h e  p r i n c i p a l  maintenance f a c i l i t y  l o c a t i o n .  The ( s l a v e )  i n d i c a t i o n  
d i s p l a y  u n i t  s h a l l  func t ion  i n  p a r a l l e l  w i t k  t h e  rerrote i n d i c a t i o n  and 
con t ro l  u n i t  with t h e  except ion t h a t  t h e  s l a v e  u n i t  s h a l l  n o t  r e q u i r e  any 
of t h e  con t ro l  func t ions .  Tnese equipments s h a l l  provide t h e  fol lowing 
func t ions  : 



( a )  Visual  i n d i c a t i o n s  o f  t h e  s t a t u s  of t h e  Loca l i ze r ,  Glide Slope, 
Marker Beacon subsystem by t h e  use  of green,  amber and r e d  l i g h t s .  The 
green l i g h t  i n d i c a t e s  t h a t  t h e  p r i n c i p a l  t r a n s m i t t e r  i s  r a d i a t i n g ,  Ynp 
amber l i g h t  i n d i c a t e s  t h e  standby t r a n s m i t t e r  i s  ~ a d i a t i n g ,  a-rd $he r ed  
l i g h t  i n d i c a t e s  ne igher  t r a n s m i t t e r  i s  r a d i a t i n g .  

(b) An a u r a l  and v i s u a l  i n d i c a t i o n  of a  system abnormal n o n i t o r  (alarm) 
condi t ion  and of an abnormal power environmental condi t ion.  

( c )  Visual  i n d i c a t o r s  of system Category 111 s t a t u s  (green)  and of a 
system Category I s t a t u s  (amber).  

( d )  Alarm s i l e n c e  

( e )  Remote cycle  switch f o r  con t ro l  of t h e  Loca l i ze r  subsystem, Glide 
Slope subsystem and t h r e e  Marker Beacons (remote con t ro l  on ly ) .  

( f )  Dim-er con t ro l  f o r  a l l  i n d i c a t i n g  l i g h t s  

(g) Interphone se rv i ce  wi th  t h e  Loca l i ze r  subsystem, Glide Slope subsystem 
and t h r e e  Marker Beacons (remote con t ro l  u n i t  on ly ) .  

(h) Aural monitor ing of t h e  1020 Hz Loca l i ze r  i d e n t i f i c a t i o n  s i g n a l  
(remote con t ro l  u n i t  on ly ) .  

(i) Inc lus ion  of one spare  channel. 

(j) Bulb t e s t  t o  check a l l  i n d i c a t i n g  l i g h t s .  

3.8.3 F a u l t  and con t ro l  modules.- The remote i n d i c a t i o n  and con t ro l  
subsystem s h a l l  inc lude  s i x  (6)  in te rchangeable  f a u l t  and con t ro l  nodules 
f o r  each of t h e  two d i sp l ay  u n i t s ,  each having t h e  same monitor ing f m c t i o n s .  
Five modules s h a l l  be u t i l i z e d  to  s e r v i c e  t h e  Loca l i ze r ,  Glice Slcpe and 
t h r e e  (3) Marker Beacon u n i t s ,  wkile  the six-th module s h a l l  func t ion  a s  a  
spare  u n i t .  The func t iona l  f e a t u r e s  of each module i s  s p e c i f i e d  a s  fo l lows:  

Visua l  i n d i c a t i o n  of t h e  ope ra t iona l  s t a t u s  of t h e  subsystem t r a s -  
m i t t i n g  equipment by the  use of "green normal , f t  "amber o p e r a t i c n a l  
standby, '' and ! 'red abnormalff i n d i c a ~ i n g  l i g h t s .  When a  t r a n s m i t t e r  
s t a t u s  changes t o  standby o r  o f f ,  an audib le  alarm s h a l l  sound u n t i l  
s i l enced  by depressing t h e  alarm s i l e n c e .  

The c a p a b i l i t y  t o  s t a r t  o r  s t o p  t h e  func t ion  of t h e  subsystem -trans- 
m i t t i n g  equipment a s  we l l  a s  t h e  c a p a b i l i t y  t o  s e l e c t  e i t h e r  t he  
main o r  standby t r a n s m i t t e r  equipment f o r  operational.  u se  (remote 
con t ro l  on ly ) .  

Visua l  i n d i c a t i o n  of t h e  ope ra t iona l  s t a t u s  of t h e  subsystem by the  
use of an amber l i g h t  t o  i n d i c a t e  remote monitor bypass func t ion  aqd 
monitor alarm. When a  monitor alarm i s  i nd ica t ed  an audib le  alarm 
s h a l l  sound u n t i l  s i l enced  by depress ing  the  alarm s i l e n c e .  

Visual  i n d i c a t i o n  of t h e  ope ra t iona l  s t a t u s  of t h e  sijbsystem by t h e  
use of aa a.tri,ber l i g h t  t o  i n d i c a t e  a  prime pcwer, stclriciby power mld/nr 
environ-nental temperature al.am. When t ' r t is  alarm i s  .: rldicc..i.,c!q m 
audib le  alarm s h a l l  sound 1:nt~l  si?.enced by t he  ~.i::ll:i c l i p * ,  . . 
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(r") Glide Slope p r inc ipa i  t r a n s c i t t e r  L3 011 zlle a i r  

(g) Glide Slope standby transciit,C,er :is avai lable  

(h) G l l d e  Slope n o ~ i t o r  chamel  intieix' r ic t  ~.r.ese::? 

( )  Tjyiless input  i s  bypassed, d i s t acce  ineasu.ring ecpiplnerLt (DZ) o r  o ther  
opt.ior,al cor;di.tions ogeraxirig; v i ~ l . L n  to lerance  

('c) E i - ~ h e r  the  princi3a; o r  standby t rms: f i i t te r  a5 tile Gllcie Si3pe 
s-Laticn i s  on t h e  a i r ,   fro.,$^ l c ' e d  -il;at 1:s :ccnikor ckarzel  inhibit 
e x i s t s .  

-- 
( 2 )  ~ h e  Category 11; i n d i c a k ~ r  i s  of:. 

( e )  :.Eddie marker beacon opera t inc  w i ths~ t  alarm. 

3.8.6 Audible s t a t u s  change a1am.- iln audible alarin shall occur r,hn 
%he syster? i s  downgraded. The a l a m  s l ia l l  be continuous with a manual 
s i l e n c e  c a p & l l i t y  a t  the stat1-1.s display  panel. 'This alarm shall be 
fi v Y i n c t  C:-L I ron  tk.t generated from the f a u l t  and contro l  modules 
(3.3 a ,  , 2nd d )  The alarm shall also be adjus table  f o r  
lo~ckness . 
3.8.7 Time delay requireixents . - Tc.ra independen-t p r ~ g r a x ~ a b l e  ~ o - ~ ~ t e r s  s h a l l  
be provided t o  delay power/environ~ental  abncrr.ai a l a m  inputs  fror. 
Locai izer ,  Glide S l c ~ e  and Marker Beacon subsys%ems before caasing the  ILS 
t o  be downgraded f ron  Ca-cegory I11 t o  Category I. Eack delay circu.it s h a l l  
be  s e t t a b l e  i n  ten-minuke increments t o  a  rnaxir!-,wr! cf two-hours f i i'ty-minutes 



- 
3.8.7 Intercor;mxmica-t3.m rewirec ien ta  . - I:l,er'ccr:r. c i r c - a i t ry  s?!al i  I;E 

provided t o  a l 3 . 0 ~  voice cc:nmu,r,icaticn %e~.ween a l l  subs>-pte:rs of ti;e X S .  
I n  add i t i on ,  provisior.  s h a l l  be riade f c r  t h e  a - ~ d l b l e  ocnitcrir!;- of tl:c 
Loca l i ze r  i d e n t i f i c a t i o n  tone and keylrig. Cir~-.ui t ~ e l e c t : ~ x  a i c i  l a t c i - , i r g  
shall .  be provided ir; c cn j~qz -< . ion  irii;h 'he irter-o;.. r>e - , e r i~~e r  ar~? c ~ . . - L G c ~  
switches.  

3.9 Maintenance >Ionitor s tbq-sterr  

(b) Loca l i ze r  maintenance inoliJ t~i. ar~it .- :. oceted irl Lc ca.1 l z e r  
s h e l t e r .  

( c )  Loca l l ze r  f a r  f i e l d  r n o ~ i t o r  lnalritenance morxtor xiit.- l o c a t e d  I n  
f a r  f i e l d  m n i t o r  enc losure .  

(d) Glide Slol;e malntenar.ce ~ o r ~ t o r  1z~1t.- loca;ed I n  GLce  Slope 
s h e l t e r .  

These equipment unit ,s s h a l i  f o m  an ir i tegraterl  subsys5e::i i n a t  th7i , . l  1-zxie 
t,he c a p a b i l i t y  t,o a l e r t  t h e  princlpa!. rnaintefiance facility 0.5 i:n;ending 
f a i l u r e  o r  p a r t i a l  ceterminat ior .  'of I13 e q ~ i p e n t ,  ; s r i ~ r  tc t k i s  e q l ~ i ~ x i e n t  
exceeding i t s  opera t ima:  1Lmits. 

3.9.2 Maintenance m n i t o r  equipment performance .- The rr!air.T;enace monitcr  
remote equipment u n i t s  s h a l l  sxnale  arialog vol;age c:~lt?~:.i G &T~, /oT  itch 
c l o s ~ r e s  +;o d e t e m i n e  t h e  r n a i r ~ t e n ~ c e  condi;icn cf t h e  - . ;ar i ius  siosyste!ns 
t h a t  comprise the Category I11 ILS.  %ese p a r m e t e r s  aha:i be i~.dey,er,cie~t,i;: 
compared wi th  p rede temined  vol tage  h v e l s  cr cor,r*it:Lcn:: t r z t  s k l l  give 
advance i n d i c a t i o n  t k a t  one o r  rrzre (IF t he  s e l e c  t ed  garameyers !:as exceeded 
i t s  prese t  va lue .  W e  rncnitor 3erisir.g z i r c u i t r y  Boy ~ a c h  ijara'rier,-?r s h a l l  
be i n d i v i c h a l l y  ad jus t ab le  t o  cover rlo:iiinal '75 zJersent - +5O percenu of t he  
parameter a l a m  l i m i t s .  Pro:risicris s h a l l  be xade ;o dis;jl.a; L-e  ?re-alami 
i n d i c a t i o n  a t  t h e  s t a t u s  d i sp l ay  p a n e l  ;xiit tha- t  w i l l  be l o c a t e d  ir. the 
p r i n c i p a l  rmin-telzance f a c i l i t y  a m a .  

3.9.3 Maintenance a ~ c n l t o r  d~syla:;  



shall_ be opera ted  331 s u i t a b l e  l z r y .  dralver.  z i r c l u . i~ s  a r d  p m e r  source 
c m ' a k e d  w:i t h i n  t h c  sta~us pxe:. .  A vo l t age  snal '  be r e t u r s e d  th rcugh  
-.el?.,,- COYI ,:zli t s a t  t h e  rei,!ol;e rnml Lzr f a c i l i k i r . . ~  f o r  la._;. 6ri.1:~- c o n - ~ r c l  , 
a a  s h a l l  be ~ r r ~ g e d  t o  i n a i c a t e  fmlt or: a l l  l i n e s  i n  t h e  even t  sf 
power f a i l u r e  o r  power o f f  condi-t ior-s ex!. s i  -11 ' -,-lr ., e~s t h e  remste f a c i l i t y .  
k I;cwer o f f  e n d i t i o n  a t  zhe s t a s u s  pane: s h a i i  i n  no way I r ; f iueKce t h e  
eq;,ii'rr,er:t t k a t  i s  ;- ,,eing monitored.  Tke main tenmce  noni tor '  dis3lay 
s'te;us panel sP.all b e  s u i t a b l e  f o r  mounting i n  a standarc! 19-incn r e l a y  
r-sck o r  desk 5r.p ca7:Lnet. Foi.ier rc-:,i-e:..e;;.ts s l :nl l  not exceed 2 O  watts 
Trwi a Ez, 120 7:ol.t single ;>haL;e x1:ree wire circ- it. 



Localizer  
Subsystem 

Localizer  
Far  Fie16 
Y*:on-i I cr 

Glide 
Slope 
Subsystem 

Inzegra l  Sens-tlvi:y I DIXI 
I n t e g r a l  S e n s i t i n t y  I1 ED1 
I n t e g r a l  S e n s ~ t l v l t y  111 DLX: 

I d e n t i f i c a t i o n  I SLte I D  
I d e n t i f i c a t i o n  I1 Site ID 
Ic ient i f i  ca t ion  III S i t e  I D  

Clearance Course I RF, STXb'i, DDil 
Clearance Course I1 RF, %LX\I, DDi 1 

I n t e g r a l  S e n s i ~ i v i t y  I CLBi 
I n t e g r a l  S e n s i t i v i t y  ii D D l  
I n t e g r a l  S e n s i t i v i t y  111 DDN 

I n t e g r a l  Clearance I w, SIX.:, 0D.i 
I n t e g r a l  Clearance I1 KF , SIN, D I X  
I n t e g r a l  Clearance I11 w, 584, DI2.I 

iyrber Light i n  P r e a i a m  
Aii~ber Light i n  Freaia-m 
,k5,-r,iser L i g h t  i n  Prea iarn  

kr.i=er Light  i n  F r e a l a m  
h~rber  Llght i n  Hrealam 
ArTTber Llgh; ;n P r a a l a m  

&;her Light  in P r e a l a m  
&ber Light i n  Preaiam 
Anber Llght ;TI Frealarm 

A -+ ,.. v T ~ ! ~ L  Light 2.n Preaia-m 
&iDar Light i n  Prealam. 
Amber Light  i.:-; Frealarm 



K o n i i o r  Channel Paramnters  
S o w  c e o r  ? m c t l o n  I,lzr,i cored I n d i c a t o r  - 

Standby Ccurse 
Standby S e n s i t i v i t y  
Standby Clearance 

RF, SEN, DDM Amber L i g h t  i n  
Dlj%l h b e r  L i g h t  ir. 
PZ, SDI, DDP-1 hber L i g h t  in 

S h e l t e r  Amber L i g h t  i n  
Temperature 
B a t t e r y  Vol tage hber L'igh t i n  Prealarm 





( f )  A groiip c f  fo-ur l m i p s ,  f i i r i c t i ~ n ~ l l y  n a m d .  

(3) Starldby c l e a r a n c e  (W + 3DV + DDN) 

( 4 )  Standby ID (SZTE IDENTTF'ICATIOI\I) 

(g) A s i n g l e  'amp moni to r ing  t a t t e r y  voLtage. 

(k) A sfingle lamp monitori .ng t e ~ p e r a t c r e .  

j. 9.5 F a r  f i e l d  m n i t o r  rnaintenaxce r m n i t c r  r equ i rements .  - The L o c a l i z e r  
Tar  f i e l d  moni to r  u n i t  s h a l l  sample ~i- le  ar.al.cg v o l t a g e  and/cr swi tch  
c l o s u r e  frcm t h e  t h r e e  moni to r  channels  z , d  by irLdependent ccr:!rai.isor_ 
w i t h  predetermined a.nd adecpate1.y a 6 J u s t a L l e  v o l t a g e  ;eTjels gi.?ie advarcs  
i n d i c a t i o n  t n a t  m e  or. more of che s e l e c t e a  ?au.am-Lers h a s  exceeder?, r r e s s t  
values, nominal ly  75 p e r c e n t  of alarm l i m i t s .  A minimw~ of s i x  param2teer.s 
s h a l l  be rr-onitored a t  t h e  f a r  f i e l d  mor?%t,or f a c i l i t y .  N c z l t c r  ck-annel. 
o c t p u t s  s h a l l  be p rocessed  f o r  DDPI anu SDYd r ~ r e a i a x n  level.:. m d  s ~ u ~ x e c  -2 

a l o g i c a l  "OR" t o  p r e s e n t  a s i n g l e  ~reala,-rr! i n c i , ~ -  ,,,? t i o r :  I 'nr  each rnoni-t:s, 
c h a m e l .  The s t a t u s  d i s p l a y  p a n e l  un?Ct s h a l l  be p r v j ~ i d e d  w i  'rll, s s  . - . , ...-. -' . , ;~Y~-,LTL, .-, 

tF.e fol lowin, -  group o f  1m.p i n d k a t i c n s :  

(I ) F a r  f ie:  ; coilrse No. 1 (3~1.1 + SDN) 

( 2 )  F a r  f i e l d  c c x s e  KG. 2 ( 3 ~ i I i l  i- SDM) 



(6) A gro.Jp of t h r e e  lanrs, nurr.kered 1 , 2 ,  - . 

( I )  NFTg course  p o s i t i o n  Kc'. 1 (3 + SD: - 21;:) 

( 2 )  hyT/I cc;rse ;osLticr_ Kc,. 2 (RF. + SL.1 + !'I:.: 
' 

(3) hJM course  ~ o s i t i c ~  Kc. 3 (3- + SIX,; + L,il..! 

3.9. y7 :+Iainter,zlce :r.c-.iicr iub;,steu er~vircr~:.e;ral  r e c r i r t c ~ c n r ~ s  . .- . I k t  
rr,aintefiance moni tor  s - ~ b s y s t e : ~  and all- eq1;iprr.e:;-t znaT ccn;rise :r,_s 
sgbsy s t e n  shal l .  be d e s i ~ r , e d  and r,.en7ns'ac+,.ii-ed ;a sa;i sf:; T?e syecr;fie 6 



Tke con t r ac to r  s h a l l  denons t ra te  by c a l c u l a t i o n s  =a a n a l y t i c a l  e v a l u a t i o ~  
t h a t  h i s  proposed :re ciiauli c a l  , sirv.c:r;;lral a r d  e l e  z2xc:-ii c  eq-cipcent w i l l  
meet t h e  s p e c i f i e d  r e l Z a l : i l i t y ,  m a i n t a i n a b i l i t y  2nd! f a i l - s a f e  r e q 2 r e n e n t s .  
The design eva lue t ion  cor;d:.cted Sy  t he  ccnt.yactor s h a l l  be ccns is teen~ 
wi th  t h e  l a t e s t  a v a i l a b l e  r e l i a b i l i t y  ar_d m a i n t a i n a b i l i t y  engineering 
procedwes  . M I L - S T D - ~ ~ ~  and ~ L L L - s T E - ~ ~ c ,  r e spec t ive ly .  Tke con t r ac to r  
s h a l l  awa%t, approval. of t h e  f i n a l  ciesigm by t4:e Governrient p r i o r  t o  s ro-  
ceedirig w.r.Lth  he f  i r!al  a s s e ~ b i y  o f  t h e  eqdigrilent. The per forna :ce  evalua- 
t i o n  -co be conducted by :::..G Goverrment s h a l l  be based on s t a t i s t i c a l  
t e c k  iques  rec;.;.irir?g the  a c t u a l  o p e i - a t i c ~  of the ec_u.ip:.?ent I n  XI a.r,I)ier_t 
oper3aticnal envlrorment f o r  a  per iod  0;" tim su f f i c i en - t  t c  assqdre t h a t  zk~e 
li?s-trz;r:;enC Landing Systems f u m i  shed meet all s p e c i f i e d  req;.iirernerilis. 
This  evail,.,.ation s h a l l  be conriucted i2 aocordance w i t 5  a  z e s t  program 
prepared by t h e  tori-tractor m a  submitted t3 ~ l x  Govermenr; foi? revlew and 
approval.  

4.2 Qual i ty  Assurance Plan.- The con t r ac to r  s h a l l  prepare a  Q u a l i t y  
Assurance Plan t h a t  aocunien~s t h e  a_.ial.ity assilraxce ac t iv i "  ,, e  s  , events  , 
and! procedures $ha t  w i l l  be iaplernented by t h e  cont;rac-tor dcr ing  t h e  
design,  f a b r i c a t i o n  and t e s t i n g  pkases t h a t  l e a d  tc t h e  del ivery of t he  
Category 111 ILS, A d r a f t  Q u a l i t y  Assurarce Plan s h a l l  be de l ive red  t o  
t h e  FAA t o  be reviewed p r i o r  t o  asprcva l  o f  rhe plan. Tile c c n t ~ a c t o r  
s h a l l  rece ive  approve1 f r o a  t h e  Cont rac t icg  0ffl::er t o  implerlent t h e  
Q;xality Asscrance Plan p r i o r  t o  prszeealng wit!: the rnarxfact-dre o r  t e s t  oZ 
a y  equipment. 

4.3 Q-dality program requirements.-  The con t r ac to r  s h a l l  3rovide and 
n a i n t a i n  a q u a l i t y  con t ro l  program ttFilch f u l f i l l s  t h e  req~.ire;r ,ents of 
F$L!L-STD.OI~ and Sgec i f i ca t ion  NIL-1-45208, Inspec t ion  Syszerns R e ~ u i r m e n t s .  
The c o n t r a c ~ o r ' s  q u a l i t y  con-5rcl yrsgran s h a l l  be scne&led! con t ro l l ed  
p lan  of evenTs i n t e g r a t i n g  a i l  necessary d e s i p  reviews, and purchasing 
a c t i v i t i e s ,  arc! s h a l l  i nc l ade  these  necessary t c  aevel-,! p-roee&~res xhat  
w i l l  be u t i l i z e d  i n  t h e  perfammnce cr' eva1i;atiolz i k z  t a r e  based on 
s t a t i s t i c a l  t e c h i q i e s  t h a t  r e q i r e  comprehensive evsl :~at ion,  i n spec t ion  
and t e s t  of ILS. The con t r ac to r  s h a l l  demor,strai.t ;J) a.:tual opera t ion  of 
t h e  equipment f o r  a  s u f f i c i e n t  3er iod  of time t o  ? . ; s~ , re  t k a t  s 2 e c i f i c a t i o n  
requirements have been s a t i s f i e d .  P r i o r  t s  my f n b r i c a t i o n  of t he  e q u i p  
r n e ~ t ,  equipment subsystem t e s t s ,  o r  o s e r a t i m a i  aenons t r a t ions ,  i t  w i l l  be 
r e q l ~ i r e d  t h a t  t h e  con t r ac to r  s h a l l  d e l i v e r  t o  t h e  FAA, t k e  r e s u l t s  of any 
axalyt ical  eva lua t ion  of subcont rac t  a c t i v i - t i e s ,  f a b r i c a t i o n ,  m ~ e s s e s ,  
manuf a c m r e  , assembly, a c c e p t a ~ c e  t e s t i n g ,  packing, and sh ippicg .  The 
con t r ac to r  s h a l l  perform the  in spec t ion  and t e s t i n g  r eqc i r ed  t o  substan- 
t i a t e  prodc-ct c o n f i g x a t i o n  a rd  conform--ce t o  drawings, s ~ e c i f i c a t i s n s  
and con t r ac t  req l~ i rements .  The d e s i g ~  eva lua t ioc  p t a se  s h a l l  be c o n s i s t e n t  
bd5th t h e  l a t e s t  a v a i l a b l e  r e l i a b i l i t y  engir-eering system,  s-&system, o r  
eqoipment u n i t s  design t o  demonstrate t h a t  the  yropcsed design has t h e  
inhe ren t  c a p a b i l i t y  of meeting the  ILS Spec i f i ca t ion .  The con t r ac to r  
s h a l l  rece ive  f i n a l  design approval from t h e  Contract ing Of f i ce r  p r i o r  t o  
proceeding wi th  the  f i r ia l  assembly of t h e  equipment. 



( b )  F a i l ~ r e  r a t e s  f o r  sac!? el.erne3t of t t e  eq.;li;?:nens r.j_t.re all elener;  i s  
c e f i n e e  a s  t h e  lob,-est l e v e l  sf asserr.kl; f c r  :vhLch i ' a i l i z e  r a t e s  a r e  
a v a i l a b l e .  

( c )  References of a l l  f a l l u r e  r a t e  d a t a  ar,c rr.cdlflca:rrn f a c t c r s  used t o  
a c c c m t  f o r  envlmronental c c n c l t l  qs. J a s t ; f l c a - u - ~ n  of :'ese f a c t o r s  
n u s t  Se based oc e n y i r e e r m c  a?alys:s. 

( d )  Systems f a l l u r e  modes m s t  be identlfe:i f o r  eech ILS  s t a t l - n .  

( e )  An es t imate  of t h e  eq-lipr~ent IdTEF s h a l l  be rrade, based on t h e  above 
requirements .  

(f) An es t imate  of t h e  ILS f a c i l i t y  r e l i a b i l l s y  s h a l l  he made based or: 
t h e  above requirements.  

(g) A l l  assumptions concerning t k e  r e l i a b i l i ~ y  a a l y s i s  : x s - t  'ce doc-x:ented 
and J u s t i f i e d .  

4.5 R e l i a b i l i t y  demonstration p lan .  - Using I U l i ~ a r ;  S ~ a n d a r d  781, t h e  
c o n t r a c t o r  s h a l l  design and inp lenen t  a  r e l i a b i 1 i t ~ -  demonstration t e s t  p l an  
such t h a t  t h e  p r o b a b i l i t y  of t h e  rlM z c c e ~ t i n g  a  s:;s%er; t h a t  does n1-t s e e t  a  
minimwn acceptable  r e l i a b i l i t y  l e v e l  of 833 hours f o r  l o c a l i z e r  end 1333 h o u r s  
f o r  Glide Slope s h a l l  n o t  exceed C.10. Test P l a n  V oI" ;IILSTD-78i  using a 
sample of two complexed systems s h a l l  be used f o r  assurance of t h e  s p e c i f i e d  
equipment I4TBF r e l i a b i l i t y  requirements. 

4.6 Main ta inab i l i t y  derr,cnstraticn p lan .  - Tke con t r ac to r  s h a l l  design p lans  
whereby f a u l t  s i r ru la t ion  f o r  co r r ec t ive  rr;ain+enance t a s k s  s h a l l  be per fsm€d 
by t h e  in t roduc t ion  of' f a d t y  p a r t s ,  d e l i b e r a t e  mlsalign~:en't  ( c - ~ g g i n g )  , e t c .  , 
a s  s p e c i f i e d  i n  MIL,-STE-471, D.;aintainabili iy D e ~ c n s t r a t i c n .  A ~ i n l x x  of 
f i f t y  (50) s t r a t i f i e d  (bugged) s a ~ p l e s  a r e  r equ i r ec  f o r  develoy8ing t ixe- to-  
r e p a i r  da t a .  The con t r ac to r  caq assume t h a t  the t i ~ e - t o - r e p a i r  d a t a  f i t s  a  
l o g  normal d i s t r i b u t i c n .  The t ine- to-re3ai . r  da t a  sholjld rict irL:l;*cle 
l o g i s t i c  de lay ,  i . e . ,  recaimier:, p a r t s  aEd too;s a r e  avaLlable.  The 
con t r ac to r  s h a l l  demonstrate System P h i r ~ t a i ~ a b i ; i t y  ( c o r r e c t i v e  na in tenance)  
by applying Tes t  Tdethod I ,  Tes t  Plan B-2, ar.d OC Curve, Fig2;re R-2 c f  3 
MIL-STD-471 us ing  t h e  f a u l t  sirr.ulation t ime-to-repair  d a t a .  

4.7 Fa i l - s a fe  demonstration plar,.- [ilhe s u p p l i e r  shal; prcvide a  t e s t  p lan  
t o  demonstrate t h a t  t h e  f a i l - s a f e  I-ecjuirerrents. a r e  met. The p lan  s h a l l  
provide f o r  demonstrating, a s  a  mininun-!, t h a t  f a i i ~ r e  of any p a r t  3f t h e  
monitor s h a l l  e i t h e r :  

( a )  r e s u l t  d i r e c t l y  i n  a]: a lam.  conditiori 



(b) c o t  a l t e r  any a larm %nresho ld  i n  t h e  d i r e l : i 5 m  of t o l e r a t i n g  g reaTer  
d e t e r i o r a t i o n  of t h e  sys tem ?erfom.ia~ ce  ~ ! i a z ~ a c t e r i s t i c s  t h a n  p e r n i t x e d  
i n  t h e  absence of suck f a i l u r e s  

( a )  rssu1"Yin au tomat ic  s h ~ t d o - r n  of the a s ~ o c i a t ~ e d  f a c i l i t y  

(b) n o t  i n h i b i t  t ,he c o ~ t r n l  mi t  from a.icorrplishing t h e s e  f u n c t i o n s  i n  
t h e  e v e n t  of a  moni to r  a l a l q .  

The above c r i t e r i a  s h a l l  be demonstra ted Gurifig t h e  c o l l e c l i o n  o f  tirr,e-TO- 
r e p a i r  d a t a  by o b s e r v i n g  and r e c o r d i n g  rhe  s y s t e n : ' ~  b e n a v i s r  t n  tlle 
d e l i b e r a t e  in t rod l ie t io r ,  of  f a u l t y  p a r t s  ard/or  t h e  r : i s a l i g r m e r t  c r  'Lro-t:. 
of t h e  systerr, i n  ir:hich a hazardous  cmc?lt,irjn , c m  3ce7.1r and i f  r e r e s s a r y  t c  
con t inue  t o  i c t r o d u c e  f a u l t y  p a r t s  aRd/or misal igr :  (bag)  the  
system o r  b o t h  so a s  t o  demonstra te  a  ? a r t i c u l a r  f a i l . - s a f e  c h a r a 8 : t e r i s t i c  
t h a t  was n o t  de r ions t ra ted  d u r i n g  t h e  c o l l e c ~ i o n  c f  t i ~ e - t o - x ; z i r  d a t a .  
The c o n t r a c t o r  w i l l  a s s u r e  t,he FAA t h a t  a l l  p o t e n t i a l   odes ~f hazardous  
f a i l u r e  have been s-iudied and s a t i s f y  t t e  f a i l - s a f e  reqi<reT.;ents. 

4.8 Demonstration p l a n  e v a l u a t i o n . -  Tke ILS demns- : ; ra t ion rs1a.r.s fcmiu- 
l a t e d  m-d inplemented by t h e  c o n t r a c t o r  wi?,h t h e  c ~ x : p e r a t i o n  of t k e  F M  
s h a l l  be s u b j e c t e d  t o  c o ~ t i ~ u o u s  e ~ e l u a t i m  -i;y t ; ; ~  ~.a r i tu .ac tc r  =d FM 
&dring t h e  i~ .plernenta t i .cn  phase .  

4.9 Workmnship and i n s p e c t i o ~ .  - The e c  .i;)r-,er;t an:! c o q o n e n t s  r n a n ~ f  a c t ~ l r e d  
an6 assembled t o  form t h e  groups of eql.:i:?!r.erlt a.cd suSsyst,ems of  t h e  I L S ,  
s l?a i l  s a t i s f y  t h o s e  w o r k ~ a n s h i p  s t a ~ d a r c ! ~  t Jna t  a r e  n e c e s s a r y  and r e q u i r e d  
to s a t i s f y  a l l  performance s p e e i f i  ..a.:ior.s, r e 1 i a b i ; i i y  myri_rerzents, and 
enviromnent~al  r e c p i r e x e n t s  deia l le :?  i n  t h i s  specif 'ical-isr?. The equiprrent 
t o  be d e l i v e r e d  w i l l  be i n s p e c t e d  f'cjr conf?m.ance t o  clke f a h r i c a t l c n  
drasrings m d  s p e c i f  i ca t . i cns  anc? t h e  recyLrer!er.tu cf t h i s  s p e c i f i  o a t i o n .  
The i n s p e c t l c n  s h a l l  i n c l u d e ,  b ~ t  nct be l i m i t e d  t o ,  wcl-kr~arlshiy, d imensions  

. , (ir-.clliding f l a t n e s s  ar.6 s q u a r e r ~ e s s )  , c c m r e c z i m s ,  r;:isslng p a r t  s , dm-aged 
m k e r i a l s  , i n o p e r a ~ i v e  p r t s  d a m g e d  f i n i s h e s  , a ~ ~ d  p a r t s  n o t  e a s i l y  
o p e r a b l e .  A l l  e l e c t r l r z ?  w i r i r ~ g  ar-cj  eq-iprnen~, s k i l l  ke i n s ~ e c t e d  and t e s t e d  
i f i  ac::crdmee w l t k  FFA-C-1217, an6 t h e  N a t i o n a l  3'. ec i r r l , :  Czde. A i l  t e s t s  
and i n s p e c t i o n s  s h a l l  be witnessed ky a u t h c r i z e d  r e p r e s e n t a t i v e  of' t h e  
Govement. The c o n t r a c t i n g  o f f i c e r  s h a l l  t;e n c t i f i e a  a t  l e a s t  -;en ( 1 0 )  
wol-k, days  ir advaxce of each  t p s t  o r  s e r i e s  o f  t e s t s .  

4.10 T e s t i n g . -  The c o n t r a c t o r  s k a l l  s u k n i t  a  t e s t  p l m  i n  azcordance w i t h  
FAEL-STD-0'16, t o  i c s u r e  t h a t  tl-:e p roper  x e s t i n g  t h a t  i s  acpl ied.  t o  t h e  
Category I11 ILS, subsystems,  e q u i p n e ~ t  g r o - 2 ~ s  and i t e m  of equipmerit t o  
demonstra te  tha t  t h e  s r e c i f i e a t i o n s  a r e  s a t i s f l e d .  The c m t r a c t o r  s h a l l  be 
r e s p o n s i b l e  f o r  o v e r a l l  c o o r d i n a t i c n  3f t h e  t e s t k g  e f f o r t  s s  a s  t o  p r e v e n t  
&. ,p l i ca t ion  and t o  i n s u r e  t h a t  t h e r e  a r e  no s e r 1 o . d ~  omiss ions .  I f  any 
p o r t i o n  of t h e  program i s  s u b c o n t r a c t e d ,  t h e  s u b c c n t r a c t c r  shall be 
r e s p n s i b l e  t o  t k e  c o n t r a c t o r  f o r  t k e i r  p o r t i o n  of t h e  t a s k .  

The con t rac to rq  s h a l l  be r e s p o n s i b l e  f o r  s u p e r v i s i . n ~  t h e  formulat ior .  and 
implementa-bic,r: of' tke t e s t  p l a n s ,  procediires mr! d a t a  r e p o r t i n g  systen;. 



The c o n t r a c t o r  s h a l l  s p e c i f y  t k e  metkocs c f  z o l l e c t i n g  daza a s  w e l l  a s  
in fo rming  t h e  FAA a s  t c  t h e  p r o g r e s s  o:' zhe t e s t  p r o g r a m .  The c o n t r a c t o r  
s h a l l  s ~ b x i i t  a t e s t  schedu;e t h a t  i n d i c a ~ e s   he rcajor r i l e s t o n e s  i n  
a c o o m p l i s h i ~ g  t e s t  prograri. 

Tke t e s t  program s h a l l  demonscrate that a l l  o p e r a t i o n a l  p a r m e t e r s  and 
equi3rnent s p e c i f i c a t i o n s  have bee5 s a t ~ s f i e d .  P i e  t e s t  p r c g ~ m .  ~ i l :  
c c v e r  t h e  f o l l o w i n g  r r l - t e r i a :  

( a )  S y s t e m  t e o x  

( b )  Subsystem t e s t s  

( c )  E q ~ i p m e n t  group t e s t s  

( d )  Eqi~ipment  i t e m  t e s t s  

( e )  Equipment modules t e s t s  

( f )  Corrgonent t e s t s  

( g )  M a t e r i a l  t e s t s  

(h) Envi rormenta l  t e s t s  

( i )  R e l i a b i l i t y  t e s t s  

( J ) A v a i l a b i l i t y  d e r - ~ o r i s t r a t l m  

(k )  Maintainability d e n c r - s t r a t i o n  

( 1 )  F a i l - s a f e  demonstrati.cn 

The c o c w a c t o r  s h a l l  d ~ c 1 m . e ~ t  t h e  f o r r r x l a t i c : ~  and Lrr,plexentation plisses 
o f  the t e s t  ma d e m ~ r ~ s t r a t i o n  pr3gra . r~ .  TLI. docm;nlenta-5ion f o r  t h e  f o r m -  
l a t i o n  phase  skia l l  be %binit-ted w i t h  t h e  c o r i x r a c t o r ' s  p r o p o s a l  for. t k e  
ILS Ground Ecpipnent  a s  a  s e p a r z t e l y  b o ~ n d  docw!er.t anc s h a l l  i n c l u d e  t n e  
f o l l c w i n g  : 

( a )  T i e  c o n t r a c t o r ' s  p r o r o s e d  d e r o n s t r a u o n  ~ l a r ,  Karlagexer-t c r ; an lza t ion .  

( c )  A  complete d e s c r ; ~ t l o n  cf t h e  c a z a  repcr;,ng s y s t e z  n l t h  a  d e s c r l s t l o n  
s m p l e s  o f  o a t a  re;;ortlc,: lo-ms.  

( d )  A m i l e s t o n e  c h a r t  and p l a n r ~ e a  riicrk s c l i e d d e  ind ica t , i r -g  t h e  t ime  
r e q u i r e d  t o  d e a o n s t r a t e  t h e  v a r i  ?us  ghases  of t h e  demons t ra t ion  
requ i rements .  



Dccvmentation f o r  t h i s  phase s h a l l  c o n s i s t  of  he fol lowing:  

( a )  Progress  Reports s h a l l  inc lude  ~ i l e s t o n e  cha r t s  showing t2.e planned 
work sckeckdle and work c o q l e t e d .  The c o n t r a c t o r ' s  demonstration 
p lan  management nus t  ecsure t h a t  t hese  r e p o r t s  e r e  z c r s i s t e n t  w i t h  
t he  ob jec t ives  and .  p lans  deszr ibed  i.n t h e  Formulation Phase of t h e  
denons t ra t ion  t e s t  p lan  program. 

( b )  F i n a l  Re3or.i; covering the completed cc~itrac' :  efP3rJ:, s h a l l  contair, a s  
a  n i n i m x  : 

( 2 )  Fac to r s  which inf luence  da t~a .  

(3) Analysis  of the da t a  ( d a t a  r e d ~ c t i o n  techniques used, 
s s e  of d a ~ a  by tLe a n a l y t i c  x o d e l s ) .  

(4) Resu l t s  of the k s t s  and/or c',etrunstration. 

The contracticr o r  h i s  al.!<ilcrlsec! r ep re sen ta t ive  s h a l l  s i p L  t:-.e s r i g i n a l  
t ,racings of a l l  3r;il;~ir~g-s =a the  f i r s t  page of a l l .  specificat:ocs,  design 
ca lc~Aal ; ions ,  o r  s i m i l a r  doc-ments tile ? o r t r a c t c ; r l s  p r i r t e d  riaT.e 
an2 over t h e  a f f i x e d  r e p l i c a  af h i s  professi.ol:ai s e a l  o r  h i s  r e g i s t r a t i o r  
cer t i f icafvion n-umber ir,cl.xiing tlre s t a z e  o r  ji~.r%sdic~;i3i: 3f i s s s e .  

5.1 I t e m  t o  b-? d e l i v s l - , ~ d .  - Fre;ervation and packaging of i t e m  t o  be 
de l ive red  i n  a s h e l t e r  s k i 1  be ir: a c c o r d z ~ c e  ~11;11 paragra;:h 3.7.1 .2, 
( ~ e v e l  C )  of MIL-Z-17'55 j 2nd gacking of xhese i t e m  sha;l. be i n  acco-..j2z ce 
wi th  paragrash 3.7.2.2 ( ~ e v e l  C )  cf NIL-E-I 7555. 

5.2 Preserva t ion  aria 2ackaging.- Preserva t ion  ar-d ~ a c k a g i n g  o i ~  i tems t o  
b e  delivereci s epa ra t e ly  f r m  t h e  s h e l t e r  s h a l l  Se i n  accoraar~ce with 
Srsecif icat ion (WEL-E-I~~~~, Level A ,  Kethcd 11). 

5.3 Packing.- Packing o f  i tems t o  be delivered sepa ra t e ly  f'ro~r, t h e  s h e l t e r  
shal; be iE accordance wi th  Spec i f i ca t ion  MIL-2-17555, Label E. No m r e  
than one s e t  (;I" ec;.&iprnenx and a s soc i a t ed  i t e m  s h a l l  be packed i n  each 
shipping conta iner .  

5.4 l'4arking.- Each package and & i p 2 i c g  conta iner  s h a l l  Se durably and 
l e g i b l y  marked wi th  t h e  fol lowing information:  

Name of Item and FAA Q p e  Designation 

S e r i a l  ~umber(s) 

Quan t i ty  



Contract Number 

Federal Stock Number 

Gross Weight of Container 

Manufacturer ' s Name 

6. NOTES. 







Sto rage  
Cadlne t 

- Air C o n d i t i o n e r  

- Workbench 

- Equi p w n t  
(Future ) 

- Equipment 
Racks 

LOCALIZERIGLIDE SLOPE BUILDIST 

F I G U R E  3 



1. SCOPE AXE CLASSIFICATIOPJ 

1.1 Scope 

2 .1  Fiiii do c-ment  s  
2.2 lbli l i tary and i e d e r l l  pub l i ca t ions  
2.3 Other  publication^ 

Eqvipment t o  be fum-ished by t h e  C o ~ t r a c t o ~  
D e f i n i t i o n s  
FLesemed 
General ILS Category 111 equipment r e q 7 ~ i r e a e n t s  
Des ig l  cons ide ra t ions  
T e s t  equipnient r e q u i ~ e m e n t s  
Spec ia l  t o o l s  ar;d ec;uipment 
Spare p a r t s  reqJiren,ents  
N a i n t a i n a b i l i t g  
Rel iab i l i t : :  
P r ine  and staniih;~ p w e r  
Electromagnet ic  interference 
E n v i r o m e n t a l  ~ e q u i r e c l e n t s  
S h e l t e r s  
Heal th and sa f  2t.j 

Drab5ng requirer.ent:: 
I n s t r u c t i o n  books 
W Localize? subsystem 
Loca l i ze r  genera l  requi-ecients 
Loca l i ze r  opera%ional  requirements 
Loca l i ze r  transliri,tl;?r g r o q  
Loca l i ze r  noxi.toi7ing and con t ro l  
L o c a l i z e r  a n t e m a  group 
Loca l i ze r  f a r  f i e l d  rzonitor 
Loca l i ze r  power r e q ~ i r e n e n t s  
Loca l i ze r  interconr, .ctions 
' u j  Glide Sloge subsystem 
Glide Slope genera l  req;Jire:cen;s 
Glide Slope ope ra t iona l  req-iiirements 
Glide Slope t r m s r i t t e r  group 
Glide Slope Control  and. m o ~ i t o r i n g  
Glide Slope antenna group 
Glide Slope n e a r  f i e l d  n o n i t o r  
Glide Slope power requirelnents 



X T  Na.:ker Beacon subsystem 
bhi.her Beacon general requireaents 
Narker Beacon operational requirements 
Marker Beacon transmitter group 
Marker Beacon Control monitoring 
Narker Beacon Antenna group 
Marker Beacon power 
Marker Beacon interconnections 
Marker Beacon equipment cabinet 
Remote Indication a ~ d  Control subsystem 
Remote Indication and Control geneyal requirements 
Remote Indication and Control perfomance 
Fault and Control modules 
Display panel design 
ILS performance characteristics 
Audible status change ala,m 
Time delay requirements 
Intercommunication requirements 
Maintenance monitor subsystem 
Maintenance monitor general requirements 
Maintenance monitor equipment performance 
Maintenance monitor display 
Localizer maintenance monitor requirements 
Far field monitor maintenance monitor requirements 
Glide Slope maintenance monitor requirements 
Maintenance monitor environnlental requirements 

4, QUALITY A S S W C E  , PJ3LIA.BILITY ~ I 3 I ' A ~ I L I T Y  AJdD FAIL-SAFE PROVlSIONS 

General 
Quality Assurance plan 
Quality program requirements 
Reliability program plan 
Reliability demonstration plan 
Maintainability demonstration plan 
Fail-safe denonstration plan 
Demonstration plan evaluation 
Workmanship and inspection 
Testing 

5. PMPARATION FOR DELIVERY 

5 o 1 Items to be delivered 
5.2 Preservation and packaging 
5 3 Packing 
504 Flarking 

6, NOTES 


